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STEM CELL 

The invention relates to a method to modulate the differentiation state of embryonic 
stem cells. 

5 

During mammalian development those cells that form part of the embryo up until the 
formation of the blastocyst are said to be totipotent (e.g. each cell has the 
developmental potential to form a complete embryo and all the cells required to 
support the growth and development of said embryo). During the formation of the 
10 blastocyst, the cells that comprise the inner cell mass are said to be pluripotential 
(e.g. each cell has the developmental potential to form a variety of tissues). 

Embryonic stem cells (ES cells, those with pluripotentiality) may be principally 
derived from two embryonic sources. Cells isolated from the inner cell mass are 

15 termed embryonic stem (ES) cells. In the laboratory mouse, similar cells can be 
derived from the culture of primordial germ cells isolated from the mesenteries or 
genital ridges of days 8,5-12.5 post coitum embryos. These would ultimately 
differentiate into germ cells and are referred to as embryonic germ cells (EG cells). 
Each of these types of pluripotential cell has a similar developmental potential with 

20 respect to diflferentiation into alternate cell types, but possible differences in 
behaviour (eg with respect to imprinting) have led to these cells to be distinguished 
from one another. Hereinafter embryonic stem cells will encompass both these stem 
cell — types. 

25 Typically ES cell cultures have well defined characteristics. These include, but are 

not limited to; maintenance in culture for at least 20 passages when maintained on 
fibroblast feeder layers; produce clusters of cells in culture referred to as embryoid 
bodies; the ability to differentiate into multiple cell types in monolayer culture; and 
express ES ceU specific markers. 

30 
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Until very recently, in vitro culture of human ES cells was not possible. The first 
indication that conditions may be determined which could allow the establishment of 
human ES cells in culture is described in W096/22362. The application describes 
5 cell lines and growth conditions which allow the continuous proliferation of primate 
ES cells which exhibit a range of characteristics or markers which are associated with 
stem cells having pluripotent characteristics. 

More recently Thomson et al (1998) have published conditions in which human ES 
10 cells can be established in culture. The above characteristics shown by primate ES 
cells are also shown by the human ES cell lines. In addition the human cell hnes 
show high levels of telomerase activity, a characteristic of cells which have the 
abiUty to divide continuously m culture in an undifferentiated state. Another group 
(Reubinoff et. al., 2000) have also reported the derivation of human ES cells from 
15 human blastocysts. A third group (Shamblott et. al., 1998) have described EG cell 
derivation. 

A feature of ES cells is that, in the presence of fibroblast feeder layers, they retain the 
ability to divide in. an undifferentiated state for several generations. If the feeder 
20 layers are removed then the cells differentiate. The differentiation is often to 
neurones or muscle cells but the exact mechanism by which this occurs and its 

J 

control remain unsolved. It would be desirable to have a reliable culture system 
which does not require the presence of fibroblast feeder cells but includes the 
addition of a factor(s) which maintain ES cells in an undifferentiated state. A 
25 prerequisite to the successful exploitation of ES cells in tissue engineering is to 
provide a reliable and defined cell culture system which can be used to conf ol the 
differentiation of ES cells into a selected cell-type. The identification of gene targets 
involved in maintaining ES cells as ES cells and the identification of gene targets 
involved in differentiation will facilitate this objective. 

30 



2 



wo 02/077204 



PCT/GB02/01195 



We have identified a regulator pathway involved in the mechanism by which ES 
cells are maintained as ES cells in culture and which also influences the 
differentiation of said cells in culture. The regulatory pathway comprises two 
families of genes referred to as Notch and WnL 

5 

The Notch gene is a Drosophila prototype for a family of homologues found in 
diverse species, encoding large, single-span, transmembrane receptors (reviewed* in 
-Weinmaster, 199-7). Within the extracellular domain, located distally j&om the 
transmembrane region, are found multiple (10-36), tandem arrays of epidermal 

10 growth factor-like repeats (Wharton et al., 1985; Kopezynski et al, 1988). More 
proximally are found 3 cysteine-rich, Lin-12/Notch repeats and two conserved 
cysteine residues. The intracellular domain contains, from proximal to distal with 
respect to the transmembrane region, a subtransmembrane region (STR), six ankyrin 
repeats and a region rich in proline, glutamic acid,, serine and threonine (PEST). The 

1 5 generic Notch structure is illustrated in Figure 1 . 

Wnt genes encode diffusible, extracellular signalling molecules of around 350-400 
amino acids in length, defined by a characteristic pattern of conserved cysteine 
residues, along with other invariant amino acids (see 
20 http://www.stanford.edu/'-musse/wntwindow.html. 

In the 1970s, the wingless {wg^) mutation of Drosophila melanogaster was 
described, in which affected individuals showed aberrant wing and haltere 
development (Shanna, 1973; Sharma and Chopra, 1976). When the gene disrupted by 
25 this mutation was subsequently identified, the predicted 468aa peptide sequence 
exhibited remarkable similarity to that of a murine gene, int-1 (Cabrera et al., 1987; 
^Rijsewijk et al., 1987), including an identical pattem of 23 conserved cysteine 
residues. i7it-l had earlier been identified as a common integration site of the murine 
mammary tumour virus, and a likely cellular oncogene (Nusse and Varmus, 1982; 
30 van Ooyen and Nusse, 1984). Thus, the two prototypic members of the Wnt gene 
family were described. Since that time, numerous homologues of wingless/int-l have 
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been identified in divergent organisms, including Caenorhabditis elegans^ 
Drosophila melanogaster, Xenopus laevis^ chicken, mouse and humans (reviewed in 
Cadigan and Nusse, 1997; Wodarz and Nusse, 1998). Lower organisms appear to 
possess a limited repertoire of Wnt genes in comparison to higher organisms, 
5 presumably reflecting their lesser developmental complexity. Additionally, 
vertebrates appear to express multiple, closely related orthologues of certain Wnts, 
The Wnt family is Composed of more than 60 members, with 14 human homologues 
alone. Well-documented roles exist for Wnt signalling in a variety of developmental 
processes, iacluding cell fate specification and patterning within the central nervous 
10 system. 

Wnt ligands interact with membrane-bound receptors of the frizzled family, leading 
to activation of a cytoplasmic protein. Dishevelled. Dishevelled inhibits Notch 
activation (2) and also inhibits the activity of an Axin-APC-GSK-3b complex, 

15 promoting formation of a bipartite transcriptional activator comprising b-catenin and 
TCF (4). Wnt signalling may be antagonised by extracellular molecules that compete 
for Wnt binding, including fiizzled related proteins (FRP), Wnt inhibitory factors 
(WIF), Dickkopf and Cerberus. Expression of Wnt target genes may also be regulated 
by other proteins that bind to and alter the function of TCF, CREB-Binding Protein 

20 (CBP) exhibits a mutually antagonistic binding affinity for TCF with b-catenin and 
converts TCF into a repressor of target genes (8). Additionally, Notch activation may 
induce transcriptional repression by TCF, even in the presence of b-catenin, through 
expression of the TLB class of putative target genes (5,7). 

25 As. a model system to test the involvement of Notch and Wnt genes in the 
differentiation of ES cells we have used embryonal carcinoma cells which are stem 
cells of teratocarcinomas. The stem cells of early embryos and the stem cells of 
teratocarcinomas have been demonstrated experimentally to be capable of 
substituting for one another in their respective roles. Thus, an embryonic stem cell 

30 iatroduced to a syngeneic host may give rise to a teratocarcinoma containing all of 
the elements that would be found in a spontaneous tumour of this type (MintT; et al 
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1978). Likewise, embryonal carcinoma cells derived from a spontaneous germ cell 
carcinoma may participate in embryonic development, and generate normal somatic 
tissue following injection into a blastocyst (Brinster 1974; Mintz and lUmensee 1975; 
Papaioannou et al 1975). This clearly demonstrates that murine EC cells may respond 
5 to developmental cues in an appropriate maimer, and that their differentiation may 
provjde information pertinent to normal embryogenesis. Similarly, himian EC cells 
may provide an insight into the processes that regulate human development. 

The TERA2 cell line was derived from a lung metastasis of a human teratocarcinoma 
10 in the mid 1970s (Fogh and Trempe, 1975). Morphologically, TERA2 cultures are 
quite divergent from the characteristic EC phenotype and display significant 
heterogeneity, suggesting that these cells undergo spontaneous differentiation 
(Andrews et al., 1980). However, a tumour containing both embryonal carcinoma 
cells and differentiated derivatives was produced following injection of TERA2 into 
15 a nude mouse host (Andrews et al., 1983a; Andrews et al., 1983b; Andrews et al., 
1984). A cell line established from the EC component of this tumour, named 
NTERA2, closely resembled and maintained the characteristic EC phenotype in 
culture and, imlike the parent line, was able to produce teratocarcinoma in nude mice 
with high frequency (Andrews et al, 1983a; Andrews et al., 1983b; Andrews et al., 
20 1984). Additionally, various subclones of NTERA2 exhibit the abiUty to 
differentiate extensively in vitro following treatment with chemical inducers (eg 
retinoic acid (RA), HMBA ) (Andrews, 1984; Andrews et al., 1986). 

The expression of human Notch homologues were examined in NTERA2 to 
25 determine their involvement in ES cell differentiation. 

We have discovered that members of the Notch gene family, NotchI(G&nb2irik 
accession number AF308602), Notch2 (Genbank accession number NM_024408) 
aad NotchS (Genbank accession number ]S[M_000435) are expressed iu EC cells and 
30 NTERA2 cells, Notchl expression was detected as a mKNA band of around 7Kb in 
both EC and differentiated cultures of NTERA2. NotchS, like Notchl, was 
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examined in EC cells. A transcript of around 8Kb was readily detected in all samples. 
The endoderm-specific Notch4 (Genbank accession number XM_004207) was not. 

All three Notch homologues expressed by NTERA2 showed altered transcription 
5 during differentiation in response to retinoic acid. In each case, however, these 
changes were modest and expression was evident in both EC and differentiated 
cultures. The role of the Notch pathway in directing EC/ES differentiation may thus 
depend to a greater extent on the level of signalling activation rather than the 
abundance of the receptors. In order to investigate this possibility, the expression of 

10 candidate ligands for Notch receptors were examined. For example, dlk (Genbank 
accession number U15979) was detected at high levels in EC cultures, but its 
expression was almost extinguished by 3 days following RA treatment. Low levels 
were also observed through 7 and 14 days post-RA. However, by 21 days, dlk was 
up-regulated to the level seen in EC cultures. These profound changes may reflect an 

15 important role for dlk and other DSL hgands in regulating EC/ES differentiation 
through altered Notch signalling activation. This data is suggestive that the Notch 
signalling pathway is involved in regulating EC cell differentiation and, by 
extrapolation, human ES cell differentiation. 

20 A degenerate PCR strategy was used to investigate the possible expression of novel 
Wnt genes in the NTERA2 system. The expression of a single Wnt gene, Wnt-13, 
was detected in NTERA2. Wnt-13 was absent in EC cells, but showed induction and 
subsequent up-regulation following both retinoic acid and HMBA treatment. Both of 
these agents bring about extensive differentiation of NTERA2, accompanied by the 

25 loss of typical human EC surface markers. 

We have examined the expression of components of the Wnt pathway and of 
transcripts corresponding to other proteins known to interact with Wnt signalhng in 
NTERA2 cells. These cells are a model system for aspects of human embryogenesis 
30 and differentiate extensively in vitro in response to chemical inducers. Among the 
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cell types produced following retinoic acid treatment are functional, post-mitotic, 
CNS neurons (1,6,17). • 

The modulation of the Notch and Wnt , signalling pathways may facilitate 
5 manipulation of embryonic stem cell differentiation. The term modulation refers to 
either the maintenance of embryonic stem cells as embryonic stem cells or the 
facilitation of differentiation of embryonic stem cells along defined cell lineages. 

According to an aspect of the invention there is provided a method to modulate the 
10 phenotype of an embryonic stem cell comprising contacting said cell with a ligand 
binding domain of a polypeptide wherein said domain binds its pognate receptor 
expressed by said cell to modulate said phenotype. 

According to a fiarther aspect of the invention there is provided a method to modulate 
15 the differentiation of an embiyonic stem cell comprising: 

i) providing a culture of embryonic stem cells; 

ii) providing at least one ligand, or the active binding fragment thereof, capable 
of binding its cognate receptor polypeptide expressed by said embryonic stem 
cell; 

20 iii) forming a culture comprising embryonic stem cells and said ligand; and 
iv) growing said cell culture. 

In a preferred method of the invention said ligand is encoded by a nucleic acid 
molecule selected fi-om tiie group consisting of: 
25 i) a nucleic acid molecule as represented in Figure 22; 

ii) a nucleic acid molecule which hybridises to the nucleic acid in (i) and 
which encodes a ligand capable of binding a Wnt receptor; and 

iii) nucleic acid molecules which are degenerate as a result of the genetic 
code to the sequences defined in (i) and (ii) above. 

30 
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In a prefeired method of the invention said ligand is selected from the group 
consisting of: WNT 1; WNT 2, WNT 3; WNT 4; WNT 5 A; WNT 6; WNT 7 A; 
WNT 8B; WNT lOB; WNT 11; WNT 14; WNT 16. 

5 In a fijrfher preferred method of the invention said Ugand is WNT 1 3 . 

In an alternative preferred method of the invention said Ugand is encoded by a 
nucleic acid molecule selected from the group consisting of: 

i) a nucleic acid molecule as represented in Figures 2, 4, 5, 7, 10, 12, 14, 16, or 
10 18. 

ii) a nucleic acid molecule which hybridises to the nucleic acid in (i) and which 
encodes a ligand capable of modulating embryonic stem cell differentiation; 
and 

iii) nucleic acid molecules which are degenerate as a result of the genetic code to 
15 the sequences defined in (i) and (ii) above. 

In a further preferred method of the invention said ligand is selected from the group 
represented by the amino acid sequences in Figures 3, 6, 8, 9, 11, 13, 15, 17, 19, or 
polypeptide variants thereof. 

20 

Polypeptide variants are polypeptide sequences having at least 75% identity with the 
polypeptide sequences as herein, disclosed, or fragments and functionally equivalent 
polypeptides thereof. In one embodiment, the polypeptides have at least 85% identity, 
more preferably at least 90% identity, even more preferably at least 95% identity, still 
25 more preferably at least 97% identity, and most preferably at least 99% identity with 
the amino acid sequences illustrated herein. 

In a further preferred method of the invention said cells are induced to differentiate 
by the addition of at least one agent selected from the group consisting of: retinoic 
30 acid; HMBA ; bone morphogenetic proteins ; bromodeoxyuridine; lithium; sonic 
hedgehog . 
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Optionally the inducing agent and the ligand are added simultaaeously to a culture of 
embryonic stem cells. Alternatively, the ligand is added before addition of said 
inducing agent. 

5 According to a fbrther aspect of the invention titere is provided a method for 
modulating the differentiation of embryonic stem cells comprising: 

i) providing a cell transfected with a nucleic acid molecule selected from the 

group consisting of: 

a) a nucleic acid molecule as represented in Figures 2, 4, 5, 7, 10, 12, 14, 16, 18. 
10 b) a nucleic acid molecule which hybridises to the nucleic acid in (ii) and which 

encodes a ligand capable of modulating embryonic stem cell differentiation; and 
c) nucleic acid molecules which are degenerate as a result of the genetic code to 

the sequences dejHned in (a) and (b) above. 

ii) forming a culture comprising the cell identified in (i) above with an 
15 , embryonic stem cell; and 

iii) growing said culture under conditions suitable for the maintenance and/or 
differentiation of said embryonic stem cell. 

According to a yet further aspect of the invention there is provided a method for 
20 modulating the differentiation of embryonic stem cells comprising: 

i) providing a cell transfected with a nucleic acid molecule selected from the 
group comprising: 

a) a nucleic acid molecule as represented by the sequence in Figure 22; 

b) a nucleic acid molecule which hybridises to the nucleic acid in (a) and 
25 which encodes a ligand capable of binding a Wnt receptor; and 

c) nucleic acid in.olecules which are degenerate as a result of the genetic 
code to the sequences defined in (a) and (b) above. 

ii) forming a culture comprising a cell as identified in (i) above with an 
embryonic stem cell; and 

30 iii) growing said culture under conditions sxxitable for the maintenance and/or 
differentiation of embryonic stem cells. 
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la a preferred method of the invention said cell expresses Wnt-13. 

Optionally the cells expressing the ligand(s) are mixed with a ctdture of 
5 undifferentiated embiyonic stem ceUs. This is followed by addition of the inducing 
agent ( eg retinoic acid; HMBA, bone morphogenetic proteins; bromodeoxyuridine; 
lithium; sonic hedgehog). , 

In a preferred method of the invention said nucleic acid molecule hybridises under 
10 stringent hybridisation conditions to the nucleic acid molecules represented in (a), (b) 
or (c) above. 

Stringent hybridisation or washing conditions are well known in the art. For example, 
nucleic acid hybrids that are stable after washing in 0. IxSSC, 0.1% SDS at eO^'C. It is 
- 15 well known in the art that optimal hybridisation conditions can be calculated if the 
sequence of the nucleic acid is known. For example, hybridisation conditions can be 
determined by the GC content of the nucleic acid subject to hybridisation. Please see 
Sambrook et al (1989) Molecular Cloning; A Laboratory Approach. A common 
formula for calculating the stringency conditions required to achieve hybridisation 
20 between nucleic acid molecules of a specified homology is: 

= 81.5^ C + 16.6 Log [Na*"] + 0.41[ % G + C] -0.63 (%fonnamide) 



25 In a further preferred method of the invention the nucleic acid molecule is genomic 
DNA or cDNA. 

In a preferred method of the invention the nucleic acid molecule encodes a ligand of 
human origin. 

30 

In a further preferred method of tiie invention said embryonic stem cells are of hmnan 
origin. 
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In a yet further preferred method of the invention the cell transfected with the nucleic 
acid according to the invention is a mammaliaa cell. Preferably the cell is selected 
from the following group: a Chinese hamster ovary cell; murine primary fibroblast 
5 cell; human primary fibroblast cell; transformed mouse fibroblast cell-line STO. 

According to a further aspect of the invention there is provided a method for 
inhibiting the differentiation of embryonic stem cells or embryonal carcinoma cells 
comprising: 

10 

i) providing at least one polypeptide, or active fragment thereof, wherein said . 
polypeptide is an inhibitor of the Wnt signalling pathway. 

ii) forming a culture comprising the polypeptide identified in (i) above with an 
embryonic stem cell; and 

15 iii) growing said culture under conditions suitable for the maintenance of 
embryonic stem cells in an undifferentiated state. 

In a preferred method of the invention said inhibitor of Wnt signalling is selected 
from the group comprising the active binding fragments thereof of the following 
20 polypeptides: frizzled related polypeptides (FRP); Wnt Inhibitory Factors (WIF); 
Dickkopf; Cerebrus. 

In a further preferred method of the invention said inhibitor of Wnt signalling is 
selected from the group comprising the active binding fragments thereof of the 
25 following polypeptides: SFRPl; SFRP4; FRZB; SFRP2; FZDl; FZD2; FZD9; FZD3; 
FZD5; FZD4; FZD6; FZD7; DVL2; DVL3; GSK3B; AXINl; APC; TCFl; WIF-1; 
CER 1; DKKl-4; SARP 2; SARP 3. 

According to a further aspect of the invention tiiere is provided a method for 
30 itihibitiag the differentiation of embryonic stem cells or embryonal carcinoma cells 
comprising: 
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i) • providing a cell transfected with a nucleic acid molecule selected from the 

group consisting of: 

a) a nucleic acid molecule encoding a Wnt inhibitory polypeptide; 
5 b) a nucleic acid molecule which hybridises to the nucleic acid in (a) and 

which encodes a polypeptide capable of inhibiting Wnt signalling; and 
c) nucleic acid molecules which are degenerate as a result of the genetic 

code to the sequences defined in (a) and (b) above. 

ii) contacting the cell of (i) above with a culture of embryonic stem cells; and 

10 iii) growing said culture under conditions suitable for the maintenance of 
embryonic stem cells in an undifferentiated state. 

In a preferred method of the invention said cells express at least one Wnt inhibitory 
polypeptide selected from the group comprising the active binding fragments thereof 

15 of the following polypeptides: frizzled related polypeptides (FRP); Wnt Inhibitory 
Factors (WIF); Dickkopf; Cerebms. Preferably said cells express at least one Wnt 
inhibitory polypeptide selected from the group comprising the active binding 
fragments thereof of the following polypeptides: SFRPl; SFKP4; FRZB; SFRP2; 
FZDl; FZD2; FZD9; FZD3; FZD5; FZD4; FZD6; FZD7; DVL2; DVL3; GSK3B; 

20 AXINl; APC; TCFl; WIF-1; CER-1; DKKl-4 

In a ftirther preferred method of the invention the nucleic acid molecule is encoded 
by a nucleic acid molecule which hybridises under stringent hybridisation conditions 
to the nucleic acid molecules represented in (a), (b) or (c) above. Preferably said 
25 inhibitors are human. 



According to a ftirther aspect of the invention there is provided a vector comprising 
the nucleic acid molecule according to the invention. Preferably the vector is an 
expression vector adapted for the expression of the polypeptide encoded by said 
30 nucleic acid molecule. 
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Typically said adaptation includes, by example and not by way of limitation, the 
provision of transcription control sequences (promoter sequences) whicli mediate 
cell/tissue specific expression. These promoter sequences may be cell/tissue specific, 
inducible or constitutive. 

5 

Promoter is an art recognised term and, for the sake of clarity, includes the following 
features which are provided by example only, and not by way of limitation. Enhancer 
elements are cis acting nucleic acid sequences often found 5' to the transcription 
initiation site of a gene ( eiihancers can also be found 3' to a gene sequence or even 

10 located in intronic sequences and is therefore position independent). Enhancers 
function to increase the rate of transcription of the gene to which the enhancer is 
linked. Enhancer activitj^ is responsive to trans acting transcription factors 
(polypeptides) which have been shown to bind specifically to enhancer elements. The 
binding/activity of transcription factors (please see Eukaryotic Transcription Factors, 

15 by David S Latchman, Academic Press Ltd, San Diego) is responsive to a number of 
enviroiunental cues which include, by example and not by way of limitation, 
intermediary metabolites (eg glucose, lipids), environmental effectors (eg Ught, 
heat,). 

20 Promoter elements also include so called TATA box and RNA polymerase initiation 
selection (RIS) sequences which function to select a site of transcription initiation. 
These sequences also bind polypeptides which function, inter alia, to faciUtate 
transcription initiation selection by RNA polymerase. 

25 Adaptations also include the provision of selectable markers 
and autonomous replication sequences which both facilitate the maintenance of said 
vector in either the eukaryotic cell or prokaryotic host. Vectors which are maintained 
autonomously are referred to as episomal vectors. Bpisomal vectors are desirable 
since these molecules can incorporate large DNA firagments (30-50kb DNA). 

30 Episomal vectors of this type are described in WO98/07876. Altematively, the 
vector is an integrating vector. 
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Adaptations which faciUtate the expression of vector encoded genes include the 
provision of transcription termination/polyadenylation sequences. This also includes 
the provision of internal ribosome entry sites (IRES) which function to maximise 
5 expression of vector encoded genes arranged in bicistronic or multi-cislxonic 
expression cassettes. 

These adaptations are well known in the art. There is a significant amount of 
published literature with respect to expression vector construction and recombinant 
10 DNA techniques in general Please see, Sambrook et al (1989) Molecular Cloning: A 
Laboratory Manual, Cold Spring Harbour Laboratory, Cold Spring Harbour, NY and 
references therein; Marston, F (1987) DNA Cloning Techniques: A Practical 
Approach Vol HI IRL Press, Oxford UK; DNA Cloning: F M Ausubel et al. Current 
Protocols in Molecular Biology, John Wiley & Sons, inc.(1994). 

15 

. Conventional methods to introduce DNA or vector DNA into cells are well known in 
the art and typically involve the use of chemical reagents, cationic lipids or physical 
methods. Chemical methods which facilitate the uptake of DNA by cells include the 

use of DEAE -Dextran ( Vaheri and Pagano Science 175: p434) . DEAE-dextran is a 
20 negatively charged cation which associates and introduces the DNA into cells but 
which can result in loss of cell viability. Calcium phosphate is also a commonly used 
chemical agent which when co-precipitated with DNA introduces the DNA into cells 
(Graham et al Virology (1973) 52: p456). 

25 The use of cationic lipids (eg liposomes. Feigner (1987) ProcNatLAcadSci USA, 
84:p7413) has become a common method since it does not have the degree of 
toxicity shown by the above described chemical methods. The cationic head of the 
lipid associates with the negatively charged nucleic acid backbone of the DNA to be 
introduced. The lipid/DNA complex associates with the cell membrane and fuses 

30 with the cell to introduce the associated DNA into the cell. Liposome mediated DNA 
transfer has several advantages over existing methods. For example, cells which are 
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recalcitrant to traditional chemical methods are more easily transfected using 
liposome mediated transfer. 

More recently still, physical methods to introduce DNA have become effective means 
• 5 to reproducibly transfect cells. Direct microinjection is one such method which can 
deliver DNA directly to the nucleus of a cell ( Capecchi (1980) Cell, 22:p479). This 
allows the analysis of single cell transfectants. So called *l3iolistic" methods 
physically shoot DNA into cells and/or organelles usmg a particle gun (Neumann 
(1982) EMBO J, 1: p841). Electroporation is arguably the most popular method to 
10 transfect DNA. The method involves the use of a high voltage electrical charge to 
momentarily permeabilise cell membranes making them pemieable to . 
macromolecular complexes. However physical methods to introduce DNA do result 
in considerable loss of cell viabiUty due to intracellular damage. These methods 
therefore require extensive optimisation and also require expensive equipment. 

15 

More' Tecently still a method termed iinfalmoporation has become a recopdsed 
techinque for the introduction of nucleic acid into cells, see Bildirici et al. Nature 
405, 769. The technique involves the use of beads coated with an antibody to a 
specific receptor. The transfection mixture includes nucleic acid, typically vector 

20 DNA, antibody coated beads and cells expressing a specific cell surface receptor. The 
coated beads bind the cell surface receptor and when a shear force is applied to the 
cells the beads are stripped from the cell siurface. During bead removal a transient 
hole is created through which nucleic acid and/or other biological molecules, eg 
polypeptides, can enter. Transfection efficiency of between 40-50% is achievable 

25 depending on the nucleic acid used. 

Other non-liposome based, chemical transfectant agents have become available, for 
example ExGen500 (polyethylenimine), produced by MBI Fermentas. ExGen500 is 
particularly effective for transfection of human ES cells (Eiges, 2001). 

30 
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According to a further aspect of the inventiorL there is provided a method for the 
production of the polypeptide encoded by the nucleic acid molecule according to the 
invention comprising: 

i) providing a cell transformed/transfected with a nucleic acid molecule 
5 according to the invention; , 

ii) growing said cell in conditions conducive to the manufacture of said 
polypeptide; and 

i) purifying said polypeptide Jfirom said cell, or its growth environment. 

In a preferred method of the invention said nucleic acid molecule is the vector 
1 0 according to the invention. 

In a further preferred method of the invention said vector encodes, and thus said 
recombinant polypeptide is provided with, a secretion signal to facilitate purification 
of said polypeptide. 

15 

According to a further aspect of the invention there are provided host cells which 
have been transformed/transfected with the vector according to the invention, so as to 
include at least part of the polypeptide according to the invention, so as to permit 
expression of at least the functional part of the polypeptide encoded by said nucleic 
20 acid molecule. 

Ideally said host cells are eukaryotic cells, for example, insect cells such as cells from 
a species Spodoptera frugiperda using the baculovirus expression system. 

25 According to a further aspect of the invention there is provided a therapeutic cell 
composition comprising differentiated or differentiating embryonic stem cells 
derived by the method according to the invention. Preferably said composition is for 
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use in the treatment of: Parkinson's disease; Huntington's disease; motor neurone 
disease; heart disease; diabetes; liver disease (eg cirrhosis); renal disease; AIDS. 

According to a further aspect of tiie invention there is provided a method of treatment 
5 of an ammal comprising administering a cell composition comprising embryonic 
stem cells which have been induced to differentiate into at least one cell-type. 

According to a yet further aspect of the invention there is provided condition medium 
obtained by culturing embryonic stem cells according to any of the methods 
1 0 hereindisclosed. 

An embodiment of the invention will know be described by example only and with 
reference to the following figures: 

15 Figure 1 is a schematic represenation of conserved domains in Notch polypeptides; 
Figure 2 is the nucleic acid sequence of murine notch ligand delta-like 1; 
Figure 3 is the amino acid sequence of murine notch ligand delta-like 1; 

20 

Figure 4 is the nucleic acid sequence of murine notch ligand jagged 1; 

Figure 5 is the nucleic acid sequence of human notch hgand jagged 1 (alagille 
syndrome) (JAGl); 

25 

Figure 6 is the amino acid sequence of human notch ligand jagged 1 (alagille 
syndrome); 

Figure 7 is the nucleic acid sequence of human notch ligand jagged 2 (JAG2) 

30 

Figure 8 is the amino acid sequence of hxunan notch ligand jagged 2 (JAG2);. 



17 



wo 02/077204 PCT/GB02/01195 



Figure 9 is the amino acid sequence of murine notch Ugand jagged 1; 
Figure 10 is the nucleic acid sequence of murine notch hgand jagged 2; 

5 

Figure 11 is the amino acid sequence of murine notch ligand jagged 2; 

Figure 12 is the nucleic acid sequence of human notch Ugand delta-Hke 3 (DLLS); 

10 Figure 13 is the amino acid sequence of human notch ligand delta-like 3 precursor 
polypeptide; 

Figure 14 is the nucleic acid sequence of human notch Ugand delta-1 (DLLl); 
15 Figure 15 is the amino acid sequence of murine notch Ugand delta- Uke 1; 

Figure 16 is the nucleic acid sequence of human notch Ugand delta-like 4 (DLL4); 
Figure 17 is the amino acid sequence of human notch ligand delta-like 4 (DLL4); 

20 

Figure 18 is the nucleic acid sequence of murine notch Ugand delta-like 4(DLL4); 

Figure 19 is the amino acid sequence of murine notch Ugand delta-like 4(DLL4); 

25 Figure 20 is a western blot of cell extracts of various EC cell-Unes probed with 
Notch 2 antisera; 

Figure 21 represents northem blot analysis of the expression patterns of notch genes 
{Notch 1,2,3) and notch Ugands {Dlk, jagged 1) in EC cells and EC cells treated with 
30 retinoic acid (RA); 
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Figure 22 represents the nucleic acid sequence of human Wnt 13; 

Figure 23 is a diagratnatic representation of the Wnt signalling pathwa3r, 

5 Figure 24 represents northern blot analysis of Wnt 13 and mRNA's corresponding to 
Frizzled receptors and Frizzled related protein antagonists of Wnt signalling in 
NTERA 2 cells various Wnt inhibitors after exposure of NTERA 2 cells; 

Figure 25 represents a northern blot analysis of intracellular components of Wnt 
10 signalling pathway in NTERA 2 cells; 

Figure 26 represents the nucleic acid sequence of human dickkopfl ; 

Figure 27 represents the nucleic acid sequence of human dickkopf2\ 

15 

Figure 28 represents the nucleic acid sequence of huinan dicKtdpf3\ and 
Figure 29 represents the nucleic acid sequence of human dicJdcopf4\ 
20 Figure 30 represents the nucleic acid sequence of WNT-1; 
Figure 31 represents the amino acid sequence of WNT-1; 
Figure 32 represents the nucleic acid sequence of WNT-2; 

25 

Figure 33 represents the amino acid sequence of WNT-2; 
Figure 34 represents the nucleic acid sequence of WNT 2B; 
30 Figure 35 represents the amino acid sequence of WNT 2B; 
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Figure 36 represents the nucleic acid sequence of WNT 3; 
Figure 37 represents the amino acid sequence of WNT 3; 
5 Figure 38 represents the nucleic acid sequence of WNT 4; 
Figure 39 represents the amino acid sequence of WNT 4; 
Figure 40 represents the nucleic acid sequence of WNT 5 A; 

10 

Figure 41 represents the amino acid sequence of WNT 5 A; 
Figure 42 represents the nucleic acid sequence of WNT 6; 
15 Figure 43 represents the amino acid sequence of WNT 6; 

Figure 44 represents the nucleic acid sequence of WNT 7A; 
Figure 45 represents the amino acid sequence of WNT 7 A; 

20 

. Figure 46 represents the amino acid sequence of WNT 7B; 
Figure 47 represents the nucleic acid sequence of WNT 8B; 
25 Figure 48 represents the amino acid sequence of WNT 8B; 
Figure 49 represents the nucleic acid sequence of WNT lOB; 
Figure 50 represents the amino acid sequence of WNT lOB; 

30 

Figure 51 represents the nucleic acid sequence of WNT 11; 
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Figure 52 represents the amino acid sequence of WNT 11; 
Figure 53 represents the nucleic acid sequence of WNT 14 

5 

Figure 54 represents the amino acid sequence of WNT 14; 
Figure 55 represents the nucleic acid sequence of WNT 16; 
10 Figure 56 represents the amino acid sequence of WNT 16; 
Figure 57 represents the nucleic acid sequence of FZD 1; 
Figure 58 represents the amino acid sequence of FZD 1; 

15 

Figure 59 represents the nucleic acid sequence of FZD 2; 
Figure 60 represents the amino acid sequence of FZD 2; 
20 Figure 61 represents the nucleic acid sequence of FZE 3; 
Figure 62 represents the ainino acid sequence of FZE 3; 
Figure 63 represents the nucleic acid sequence of FZD 4; 

25 

Figure 64 represents the acaino acid sequence of FZD 4; 
Figure 65 represents the nucleic acid sequence of FZD 5; 
30 Figure 66 represents the amino acid sequence of FZD 5; 
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Figure 67 represents the nucleic acid sequence of FZD 6; 
Figure 68 represents the amino acid sequence of FZD 6; 
5 Figure 69 represents the nucleic acid sequence of FZD 7; 
Figure 70 represents the amino acid sequence of FZD 7; 
Figure 71 represents the nucleic acid sequence of FZD 8; 

10 

Figure 72 represents the amino acid sequence of FZD 8; 
Figure 73 represents the nucleic acid sequence of FZD 9; 
15 Figure 74 represents the amino acid sequence of FZD 9; 
Figure 75 represents the nucleic acid sequence of FZD 10; 
Figure 76 represents the amino acid sequence of FZD 10; 

20 

Figure 77 represents the nucleic acid sequence of FRP; 

Figure 78 represents the amino acid sequence of FRP; 

25 Figure 79 represents the nucleic acid sequence of SARP 1; 

Figure 80 represents the amino acid sequence of SARP 1; 
Figure 81 represents the nucleic acid sequence of SARP 2; 

30 Figure 82 represents the amino acid sequence of SARP 2; 
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Figure 83 represents tbie nucleic acid sequence of FRZB; 
Figure 84 represents the amino acid sequence of FRZB; 
5 Figure 85 represents the nucleic acid sequence of FRPHE; 
Figure 86 represents the amino acid sequence of FRPHE; 
Figure 87 represents the nucleic acid sequence of SARP 3; 

10 

Figure 88 represents the amino acid sequence of SARP 3; 
Figure 89 represents the nucleic acid sequence of CER 1; 
15 Figure 90 represents the amino acid sequence of CER 1 ; 
Figure 91 represents the nucleic acid sequence of DKKl; 
Figure 92 represents the amino acid sequence of DKKl; 

20 

Figure 93 represents the nucleic acid sequence of DKK 2; 

Figure 94 represents the amino acid sequence of DKK 2; 

25 Figure 95 represents the nucleic acid sequence of DKK 3; 

Figure 96 represents the amino acid sequence of DKK 3; 
Figure 97 represents the nucleic acid sequence of DKK 4; 

30 Figure 98 represents the amino acid sequence of DKK 4; 
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Figure 99 represents the nucleic acid sequence of WIF-1; 
Figure 100 represents the amino acid sequence of WIF-1; 
5 Figure 101 represents the nucleic acid sequence of SRFP 1; 
Figure 102 represents the amino acid sequence of SRFP 1; 
Figure 103 represents the nucleic acid sequence of SRFP 4; 

10 

Figure 104 represents the amino acid sequence of SRFP 4; and 

Figure 105 represents a diagram depicting the pCMV-tracer vector. 

15 Materials and Methods 

Table 1 Cell lines derived from germ cell tumours. 



Cell Line 


Biopsy Site Biopsy Histology 


Xenograph 


Reference 








Histology 




2102Ep 


Testis 


EC, T, Y 


EC . 


(Andrews et aL, 
1980) 


833KE 


Testis 


EC, T, C, S 


EC 


(Andrews et aL, 
1980) 


TERA-1 


Lung 


EC,T 




(Fogh and 
Treir^e, 1975) 


NTERA2cLDl 


Limg 


EC,T 


EC,T 


(Fogh and 
Trempe, 1975) 
(Andrews, 1984) 


Abbreviations 


used: EC, 


embryonal carcinoma, 


T, teratoma, S, 


seminoma, C, 


choriocarcinoma, Y, yolk-sac carcinoma 
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Cell Lines derived from gestational choriocarcinomas. 



BEWO Corresponds to gestational choriocarcinoma (Pattillo and Gay, 

1968) 



5 List of Antibodies Used 



Antibody 


Reference 


References 


SSEA-3 


Andrews et. al., 1982 


12 


SSEA-4 


Kannagi et. al., 1983 


18 


Tra-1-60 


Andrews et. al., 1984 


25 


Tra-1-81 


Andrews et. al., 1984 


25 


Tra-2-54 


Andrews et. al., 1984 


20 


Tra-2-49 


Andrews et. al., 1984 


20 


A2B5 


Fenderson et. al., 1987 




ME311 


Fenderson et. al., 1987 




Vin-is-56 


Andrews et. al., 1990 


44 


Vin-is-53 


Andrews et. al., 1990 


. 44 


Vin-2PB-22 


Andrews et. al., 1990 


44 


Thy-1 


Andrews et. al., 1983 


• 10 



Expression Vectors 



10 The following mammlian expression vectors are used in the expression of ligaads 
hereindisclosed: 

Purchased from Stratagene Inc. pExchaage-1; pExchange-2; pExchange-3A, 3B, 3C; 
pExchange-4A, 4B, 4C; pExchange-5A, 5b,5C; pExchange-6A, 6B, 6C; pExchange 
module EC-hyg; pExchange module EC-Puro; pExchange module EC-Neo; pCMV- 
15 Script; pCMV-Tagl; pCMV-Tag2; pCMV-TagB; pCMV-Tag4; pCMV-Tag5; 
pCMVLACI, pOPRSVI>TVICS, pOPIB-CAT ; pERVB; pEGSH. 

Purchased from Invitrogen Inv. 
T-REX System vectors 

20 pcDNA4/TO; pcDNA4/TO/myc-His; pcDNA6/TR; pT-Rex-DEST30; pT-Rex- 
DEST31; pcDNA4/T0-E; pcDNA5/FRT/TO; pcDNA5/FRT/TO-TOPO. 
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Geneswitch System vectors 
pGeneA^5-His A, B, C; pSwitch 



5 Ecdvsone-Inducible System 

PVgRXR; pIND; pINI>(SPl); pINDA^5-His; pINDA^5-ffis-TOPO; pIND/GFP; 
pIND(SPl)/GFP. 

10 PShooter vectors 

pKF/Myc/Nue; pCMV/Myc/nuc; pEF/myc/mito; pCMV/myc/mito; pEF/myc/ER; 
pCMV/myc/ER; pEF/myc/cyto; pCMV/myc/cyto. 



15 INVITROGEN INC 

pTet-ofF; pTet-on; ptTA-2/ 13 I A; pTet-tTS; pTRE2hyg 

PTRE2pur; pTRE2; pLP-TRE2; PTRE-Myc; pTRE-HA; pTRE-6xHN 

pTRE-d2EGFP; pBI; pBI-EGFP; pBI-G; pBI-L;pTK-Hyg 

20 

"Living colours" vectors. 

pDsRed2-Nl; pDsRed2-Cl; pECFP-Nl; pEGFP-Nl; pEGFP-N2; pEGFP-N3 
pEYFP-Nl; pECFP-Cl; pEGFP-Cl; pEGFP-C2; pEGFP-C3 
25 pEYFP-Cl ; pdlEGFP-Nl ; pdlECFP-Nl ; pd2EGFP-Nl ; pd2EYFP-Nl 
pd4EGFP-Nl; pCMS-EGFP; pHygEGFP; pEGFPLuc; pNF-xB-dsEGFP 
pIRES2-EGFP; pIRES-BYFP 

Maintenance of cell lines 

30 

All cells were grown in Dulbecco's modified Eagle's medium (DMEM), 
supplemented with 10% by volume foetal calf sermn (Gibco BRL) and 2mM L- 
glutamine. Tissue culture flasks were incubated in a humidified atmosphere of 10% 
CO2 io air at 37°C. 

35 
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Treatment of NTERA2 Cells 
Retinoic acid 

5 Medium was aspirated from confluent flasks of EC cells and the cells rinsed in sterile 
PBS. 1ml of 0.25% (w/v) trypsin in 2mM EDTA was added per 75cm^ flask and the 
flask incubated at room temperature for up to 5 minutes. Vigorous shaking was 
subsequently used to dislodge the cells. Cells were suspended in 9ml of 
supplemented DMEM per ml of trypsin used and counted in a haemocytometer. Cells 
10 were seeded at 10^ cells per 75cm^ flask, in medium containing 10"^M all-trans- 
retinoic acid (Eastman Kodak), diluted from a 10"^M stock solution in dimethyl 
sulfoxide (DMSO). Flasks were incubated as described above and the media replaced 
as and when required. 

15 Hexamethylene bisacetamide (HMBA) 

Cells to be treated with HMBA were prepared as described .for retiaoic acid, but 
grown in medium supplemented with 10"^M HMBA instead of RA. 

Harvesting of cells 

20 Cells were dislodged from the culture vessel with trypsin and suspended in 9ml 
culture medium per ml of trypsin solution used, as described above. The cell 
suspension was then centrifriged at 400 x g for 3 minutes and the medium aspirated 
from the resulting cell pellet. Cells were then rinsed in 5ml PBS and centrifaged 
again at 400 x g for 1 minute. The PBS rinse was aspirated and the cells stored at — 

25 80°C or used immediately. 

Total RNA preparation 

Where possible, all vessels and all solutions used in RNA preparation and storage 
30 were treated with a 0.01% (v/v) solution of diethylpyrocarbonate (DEPC) in distilled 
water, and subsequently autoclaved. 
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TRI reagent (Sigma) was added to pelleted cells in a quantity corresponding to 1ml 
per 75cm^ flask. The lysate was agitated until homogenous. 0.2nil of chloroform was 
added per ml of TRI reagent used and the vessel vortexed for 10 seconds. After 10 
minutes at room temperature, the lysate was centrifuged' at 12000 x g for 15 minutes 
5 at 4*^C. Following centrifugation, the aqueous (uppermost) phase was transferred to a 
fresh vessel and 0.5ml of isopropanol added per ml of TRI reagent used. The sample 
was incuhated at room temperature for 10 minutes, then centrifuged at 12000 x g for 
10 minutes at 4°C. Following centrifugation, the supematant was removed and the 
pellet washed in 70% ethanoL RNA was dissolved in DEPC-treated, double-distilled 
10 water. 

Isolation of mRNA 

lOOmg oligo dT cellulose (Ambion) was suspended in 25ml binding buffer. Up to 
15 2mg of total RNA was then added to the binding buffer and the suspension gently 
agitated at room temperature for 45 minutes. The suspension was then centrifuged at 
3000 X g for 10 minutes and the supematant discarded. The resulting pellet was re- 
suspended in a further 25ml of binding buffer and agitated at room temperature for 
60 minutes. The suspension was again centrifuged at 3000 x g and the supematant 
20 discarded. The pellet of oUgo dT cellulose was transferred to a spin colunm using a 
minimal quantity of binding buffer to re-suspend. The colunm was spun at maximum 
speed in a desktop microfuge for 30 seconds, and the eluate discarded. This was 
repeated until the cellulose was dry. 200|li1 of wash buffer was then added to the 
cellulose and mixed in with a pipette tip. The column was spun at maximum speed 
25 for 1 minute and the eluate discarded. 200^1 of DEPC-treated, double-distiUed H2O 
was then added to the cellulose and mixed in, as before. The colunm was then spun at 
maximum speed for 2 minutes and the eluted mRNA collected. 

Precipitation of RNA 

30 

To the RNA solution was added O.lx volume of 5M LiCl and 2.5x volume of 100% 
ethanol. After vortexing briefly, the sample was incubated at — 20°C for >60 mdnutes 
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to precipitate. Precipitated RNA was centrifuged at maximum speed in a bench top 
microfuge for 30 minutes. The supemataat was discarded and the pellet rinsed in 
70% ethanol, then dissolved in H2O. 
Quantitation of nucleic acid 

5 

A Beckman DU 650 spectrophotometer was used for the quantitation of both DNA 
and RNA. The machine was set to measure absorbence at wavelengths of 260nm and 
280nm. After blanking the machine on an appropriate solution, diluted DNA or RNA 
samples in a volume of lOOfxl were added to the cuvette and measured. The 
10 absorbence at 260nm was used to calculate nucleic acid concentration in jiig/fxl, as 
shown below: 

[Nucleic acid] = (A^^^ x N x DF) ^ 1000 

15 Where N is 33 for single-stranded DNA, 50 for double-stranded DNA and 40 for 
RNA and DF is the dilution factor for the sample added to the cuvette. 

Northern blot analysis 
Blot preparation 

20 Ig of agarose was dissolved in 85ml H2O by boiling. After cooling to aroimd 70°C, 
10ml of lOx MOPS buffer and 5ml of formaldehyde were added, and the gel cast. 1- 
5|j,g of each mRNA sample was mixed with an appropriate quantity of lOx RNA 
loading buffer to give a final volume of no more than 30{j,1. The RNA was then 
denatured at 95°C for 2 minutes and quenched on ice for 10 minutes. The gel was 

25 placed in an electrophoresis tank containing Ix MOPS buffer and the samples loaded 
into each well of the gel, along with appropriate molecular weight markers in the 
outermost wells. 80V were applied across the gel for 2-3 hours or as required. 
Following electrophoresis, the outermost lanes containing the molecular weight 
markers were removed using a scalpel and submerged in double-distilled H2O 

30 containing ethidium bromide at 0.5|j,g/ml. The remainder of the gel was submerged in 
>5 volumes of double-distilled H2O, which was replaced every 5 minutes for a total 
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of 25 minutes. An appropriately sized piece of GeneScreen Plus (DuPont) membrane, 
just larger than the area of gel to be blotted, was cut. The membrane was hydrated by 
briefly submerging in double-distilled H2O, then transferred to lOx SSC, concurrent 
with the last 15 minutes of gel washing. The blotting apparatus was assembled as 
5 shown in Figure 2.1, with the gel upside-down, usmg lOx SSC transfer buffer. After 
transfer of at least 6 hours, the absorbent material was removed from the membrane. 
After marking the position of the wells using a pencil, the membrane was removed 
from the gel and washed briefly m 2x SSC. Whilst still damp, the RNA was fixed to 
the membrane by UV crosslinking. The membrane was then baked at 80°C for 3 
10 hours. 

The^ excised marker lanes were de-stained by soaking in a large volimie of double- 
distilled H2O for around 3 hours, after which they were visuaUsed on a UV 
transilluminator and photographed, 

15 

Probe preparation 

Random-primed DNA labelling was carried out using the Prime-a-Gene kit from 
Promega. Approximately 25ng of template DNA (PCR or restriction digest product) 
20 was denatmred at 95°C for 2 minutes, then quenched on ice for 10 minutes. The 
reaction mix was then assembled on ice, in the order indicated below: 

1 0[al of 5x labelUng buffer 
H2O to give a final volume of 50|j,1 
25 2jll1 unlabeUed dNTP mix (0.5mM each) 

25ng of denatured/quenched template DNA 
2|ll1 lOmg/mlBSA 

5iLil aP^^dATP 3000Ci/mmol (NEN DuPont) 
Ifil DNA polymerase 1 large (EClenow) fragment 

30 
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The labelling reaction mix was incubated at room temperature for 2 hours. After this 
period, unincorporated nucleotides were removed using Pharmacia S-300 MicroSpin 
columns. Columns were placed in a microfiige tube and pre-spun at 735 x g for 1 
minute. The column was then transferred to a fresh tube and the entire labelling 
5 reaction added. The column was then spun at 735 x g for a further 2 minutes and the 
purified, labelled DNA collected. Labelled DNA was denatured at 95°C for 2 
minutes, then quenched on ice for 15 minutes. , 

HYbridisatfon and washing procedure 

10 

Northern blots were equilibrated in 150ml of 2x SSC at 42°C for 15 minutes in a 
hybridisation oven at 8 RPM. The SSC was exchanged for 25ml of hybridisation 

buffer, pre-warmed to 42°C, and the filter incubated for a firrther 30 minutes at the 
same temperature. The entire volume of purified probe solution was then added to 
15 the hybridisation buffer and the blot incubated overnight at 42^C/ 8 RPM. The 
hybridisation solution was then discarded and the blot washed as follows: 

2x SSC at room temperature for 20 minutes 
2x SSC at room temperature for 20 minutes 
20 2x SSC/1% SDS at 65°C for 45 minutes 

2x SSC/1% SDS at 65°C for 45 minutes 
O.lx SSC at room temperature for 20 minutes 
O.lx SSC at room temperature for 20 minutes 

25 Filters were exposed to a Bio Rad BI phosphor-imager screen overnight and, in most 
cases, subsequently exposed to X-ray fihn (Kodak X-omat AR). 

Loading controls for Northern blots 

30 All Northern blots used in this study were probed with p-actin as a loading control. 
Table 2.5 (overleaf) lists the figures to which each control probing (panel A to T, 
Figure 2,2) corresponds. Northern blot data presented in this study have not, in all 
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cases, been subject to repeat experiments using RNA isolated from different batches 
of cells. These data may not be regarded as conclusive, since reproducibiUty has not 
been proven. 

5 Method for Analysis of the Requirement for Notch Ligands in the 
Differentiation of Embryonic Stem, Embryonal Carcinoma and their 
Differentiated Derivatives. 

CHO are transfected with constructs encoding either membrane bound or soluble 
10 forms of the Notch ligands. These cell lines are used to support the growth of either 
Embryonal carcinoma cells (EC) e.g NTERA2/cl.Dl or Human embryonic stem cells 
(hES). 

The transfected CHO cells (CHO(DSL)) are used in the following way. To assess 
15 membrane bound forms of the Notch ligands the CHO(DSL) cells are used as feeder 
cells (i.e. the EC or hES will be grown on top of the CHOCDSL) cells). To assess 
the soluble forms of the Notch hgands either supernatant from the transfected CHO 
cells or concentrated ligand molecules derived from the supernatant are added to the 
culture medium of the EC and hES cells. 

20 

Notch Ligand Constrncts. 

The following cloned Notch ligands were obtained from Dr. Shigeru Chiba, 
Department of Hematology, Oncology and Cell Therapy, Transplantation Medicine. 
25 Graduate School of Medicine. University of Tokyo. 

Deltal-FLAG 

Jaggedl-FLAG 

Jagged2-FLAG 

30 

Soluble Deltal-Fc 
Soluble Jaggedl-Fc 
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Soluble Jagged2-Fc 

These had been cloned into the vector pTRACER-CMV from Ihvitrogen, Fig 30). 

5 The clones used consisted either of the full length ligand linked to a htstidine tag 
(FLAG, Kodak Inc.), or a ligand lacking the membrane spanning and uitracellular 
portion of the protein thus rendering the ligand soluble. These had been linked to the- 
Fc portion of human IgG. 

10 Generation of Notch Ligand expressing Cell lines 

The Chinese Hamster Ovary derived cell line AA8 was maintained in MEM Alpha 
medium with Glutamax-1 supplemented with ribonucleosides and 
deoxyribonucleosides (Lifetechnologies) and 10% Foetal Bovine Serum 
1 5 (FBS)(Lifetechnologies). 

Plasmid was transfected into the AA8 cells using either Fugene (Roche) or Lipofectin 
(Lifetechnologies) or Superfect (Qiagen) according to manufacturers protocols. 

20 Assessment of Transiently Transfected Cell lines for Ligand Production. 

Both soluble and membrane bound forms of the Notch ligand's production are 
assayed by westem blotting and chemiluminesent detection. 

25 Cells transfected with the ligand encoding constructs are harvested and the proteins 
extracted. Due to the tagging of the Ugands proteins are able to be run out on an 
SDS-PAGE gel, blotted and probed with either mouse anti-FLAG antibody and 
detected using a anti-mouse HRP secondary or an HRP-secondary antibody. Both 
methods use electro-chemiluminecence (ECL) as the detection method. 

30 
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Concentration of Soluble Notch ligand from the Supernatant of Transfected 
CHO cells, 

Fc-labelled Notch ligand can be purified from transfected CHO cells supernatant 
5 using a HiTrap protein G HP column (Amersham Pharmacia Biotech). A sample can 
be analysed by western blotting as described above. 

Embryonic Cell culture. 

10 Human Embryonal Carcinoma NTERA2/D1 cells are maintained in Dulbecco's 
modified Eagles medium (DMEM), supplemented with 2mM 1-glutamine, 10% 
Foetal Bovine Serum (Lifetechnologies) and at 3TC imder 10% CO2 in air. Cells 
were passaged by scraping from the surface of the tissue culture flask with Smm glass 
beads and reseeded at 5 x 10^ cells per 75cm^ flask. For specific seeding densities 

15 cells were pasaaged using 0.25% Trypsin (Lifetechnologies) in Dulbecco's Phosphate 
Buffered SaUne (PBS) supplemented with ImM EDTA. 

Human Embryonic Stem Cells are maintained on irradiated mouse embryonic 
fibroblasts in serum free conditions, with 80% F12:DMEM (Lifetechnologies), 20% 
20 Knockout SR (Lifetechnologies), 1% Non-essential amino acid solution 
(Lifetechnologies), 1 mM L~glutamine, O.lmM P-mercaptoetanol (Sigma) 4 ng/ml 
bFGF (Sigma). The cells are passaged using coUagenase IV and scraping. 
Flow Cvtofluorimetry 

25 Cells were removed from their adherent culture surface and incubated with statable 
primary antibody for 1 hour at 4C. Cells are washed in PBS with 5% FCS and 
incubated for a fixrther hour with a suitable FITC-conjugated labelled secondary 
antibody, and analysed on a EPICS Elite ESP Flow Cytometer (Coulter Electronics). 
Colonies were assessed for the presence of embryonal stem cell markers such as 

30 SSEA-3, -4, Tra-l-60 and for appearance of markers of differentiated marker 
antigens such as A2B5, ME3 1 1 and N90 1 . 
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Design of oligonucleotide primers 

Primers for use in PGR were designed on a Macintosh Power PC, using the "Primer 
Selecf ' program of the DNASTAR software package (DNASTAR Inc.). All primers 
5 used in tibis study are shown in Table 2 



Table 2 List of oligonucleotide primers 



Gene 


GenBank 
accession 


Primer direction 


Prinmer 
iocation 


Primer sequence 5' to 3' 












Wnt'13 


Z71621 


Forward 


1159-1178 


Tgagtggttcctgtactctg 


Reverse 


1503-1484 


Actcacactgggtaacacgg 


SFRP4 


XM_004706 


Forward 


858-880 


Agaggagtggctgcaatgaggtc 


Reverse 


1159-1142 


Gcgcccggctgttttctt 


Waf1 


U03106 


Forward 


487-506 


Cagggtcgaaaacggcggca 


Reverse 


947-928 


Aggagccacacccctccaga 


p-actin 


NM_001101 


Forward 


326-357 


Atctggcaccacaccttctacaatgagctgc 

9 


Reverse 


1163-1132 


Cgtcatactcctgcttgctgatccacatctgc 


nauroDI 


NM_002500 


Forward 


24-0.-263 


Aagccatgaacgcagaggaggact 


Reverse 


818-799 


Agctgtccatggtaccgtaa 



All PGR data presented in this study were duplicated in independent experiments to 
10 eliminate the possibility of methodological error. However, duplicate experiments 
were performed on identical samples and do not, therefore, control for variability 
between separate batches of cells. Polymerase chain reactions from which 
quantitative interpretations were to be made were controlled by parallel amplification 
of the cyclin-dependent kinase inhibitor^ WafL, This transcript has been demonstrated 
15 by other workers in the laboratory to be constitutively expressed by NTERA2 EC 
cells and differentiated derivatives (unpubUshed data). Furthermore, Wqfl has been 
shown to exhibit an approximately 20-fold lower abundance in the NTERA2 system 
than the more widely used control, p~actin, and is therefore well suited to the analysis 
of rare transcripts. 

20 

PCR Reaction conditions 

PGR mixes were assembled on ice, with the following components per reaction: 
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5|alof25inMMgCl2 
5}j1 of lOx reaction buffer 
5fxlof ImMdNTPs 
3|al of forward primer at 5pmol/|Lil 
5 3fxl of reverse primer at 5pmol/|Lil 

O.SjLil of Taq polymerase at 1 unit/|Lil (Promega) 
template and H2O to give SOfxl final volume 

A premix was made containing all reaction components bar the template. Premix was 
10 then added to the reaction vessels containing the template, on ice. The reaction 
vessels were -then transferred to the thermal cycler. The PGR programs used are 
shown in Table 3, witii cycling from T1^T2-*T3-*T1. 

Table 3 PGR thermal cycling programs 

15 

Program 1 Program 2 Program 3 Program 4 

Tl 96°C/30 seconds 94°C/60 seconds 94°G/90 seconds 95°G/90 seconds 
(temp/duration) 

T2 50°G/15 seconds 55°C/90 seconds 60«G/90 seconds 63°G/60 seconds 
(temp/duration) 

T3 60°G/240 seconds 72°C/60 seconds 72°G/120 seconds 72°C/60 seconds 
(temp/duratioii) 

Cycles 25 35 35 35 
List of DNA and protein accession numbers of genes used in results 

20 



Gene 
Name 


Description 


cDNA Accession Number 


Protein Accession 
Number 


WNT2B 


wingless-type MMTV 
integration site family, 
member 2B 


AB045116 


Q93097 
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member 2B 






SFRPl 


secreted fnzzled- 
related protein 1 


AF056087 


AAC12877 


SFRP4 


secreted frizzled- 
related protein 4 


AF026692 


AAC04617 


FRZB 


fdzzled-related protein 


NM 001463 


NP 001454 


SFRP2 


secreted frizzled- 

related protein 2 






FZDl 


frizzled (Drosophila) 
homolog 1 


AB017363 


BAA34666 


FZD2 


frizzled ODrosophila) 
homolog 2 


1SIM_001466 


NP_001457 


FZD9 


frizzled (Drosophila) 
homolog 9 


HSU82169 


AAC51174 


FZD3 


frizzled (Drosophila) 
homolog 3 


Kirikoshi et. al., 2000 


Kirikoshi et. al., 
2000 


FZD5 


frizzled (Drosophila) 
homolog 5 






FZD4 


frizzled (Drosophila) 
homolog 4 


NM_012193 


NP_036325 


FZD6 


frizzled (Drosophila) 
homolog 6 


AB012911 


BAA25686 


FZD7 


frizzled (Drosophila) 
homolog 7 


AB017365 


BAA34668 


DVL2 


dishevelled 2 
(homologous to 
Drosophila dsh) 


NM:_004422 


NP_004413 


DVL3 


dishevelled 3 

(homologous to 
Drosophila dsh) 


]S1M_004423 


NP_004414 


GSK3B 


glycogen synthase 
kinase 3 beta 


]SIM_002093 


NP_002084 


AXTNTl 


axin 


AF009674 


AAC51624 


APC 


adenomatosis 
polyposis coli 


N1V[_000038 


NP_000029 


TCFl 


franscription factor 1, 
hepatic; LF-Bl, 
hepatic nuclear factor 
(EDSIFl), albumin 
proximal factor 


M57732 


AAA88077 



Examples 

Expression of a single Wnt gene, Wnt-13(2B) was detected. This transcript was 
absent in NTERA2 EC cells, but showed marked up-regulation following RA 
5 treatment, figure 24. Members of the FRP family, encoding putative Wnt antagonists. 
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also showed altered expression during differentiation, figure 24. Both Frp-1 and 
SARP-1 were down-regulated following RA treatment, whilst FrpHE was absent in 
EC cells, but expressed at high levels in RA treated cultures. 

5 Several members of the frizzled family were also detected, providing a candidate 
receptor system for Wnt-13, figure 24. Two of these, hFz-4 and hFz-6, showed 
developmental regulation. Transcripts corresponding to intracellular components of 
the Wnt pathway, including Dishevelled, GSK-3b, Axin, APC and TCF were present 
at equivalent levels in EC and differentiating cultures. CBP was also ubiquitously 
10 expressed. 
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CLAIMS 

1. A method to modulate the differentiation of an embryonic stem cell 
5 comprising: 

i) providing a culture of embryonic stem cells; 

ii) providing at least one ligand, or the active binding fragment thereof, capable 
of binding its cognate receptor polypeptide expressed by said embryonic stem 
cell; 

10 iii) forming a culture comprising embryonic stem cells and said ligand; and 
iv) growing said cell culture. 

2. A method according to Claim 1 wherein said ligand is encoded by a nucleic 
acid molecule selected from the group consisting of: 

15 i) a nucleic acid molecule as represented in Figure 22; 

ii) a nucleic acid molecule which hybridises to the nucleic acid in (i) and 
which encodes a hgand capable of binding a Wnt receptor; and 

iii) nucleic acid molecules which are degenerate as a result of the genetic 
code to the sequences defined in (i) and (ii) above. 



20 



25 



3. A method according to Claim 2 wherein said ligand is encoded by a nucleic 
acid molecule selected from the nucleic acid sequences represented in: Fig 30; Fig 
32; Fig 34; Fig 36; Fig 38; Fig 40; Fig 42; Fig 44; Fig 47; Fig 49; Fig 51; Fig 53; Fig 
55. 

4. A method according to Claim 2 or 3 wherein said ligand is encoded by a 
nucleic acid molecule as represented by the nucleic acid sequence in Fig 22. 



30 
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5. A method according to Claim 1 wherein said ligand is encoded by a nucleic 
acid molecule selected from the group consisting of: 

i) a nucleic acid molecule as represented in Figures 2, 4, 5, 7, 10, 12, 14, 16, or 
18. 

5 ii) a nucleic acid molecule which hybridises to the nucleic acid in (i) and which 
encodes a ligand capable of modulating embryonic stem cell differentiation; 
and 

iii) nucleic acid molecules which are degenerate as a result of the genetic code to 
the sequences defined in (i) and (ii) above. 

10 

6. A method according to Claim 5 wherein said ligand is selected from the 
group comprising the amino acid sequences in Figures 3, 6, 8, 9, 11, 13, 15, 17, 19, 
or polypeptide variants thereof. 

15 7. A method according to any of Claims 1-6 wherein said cells are induced to 
differentiate by the addition of at least one agent selected from the group consisting 
of: retinoic acid; hexamethylene bisacetamide; bone morphogenetic proteins; 
bromodeoxyuridine; hthium; sonic hedgehog. 

8. A method for modulating the differentiation of embryonic stem cells 
comprising: 

i) providing a cell transfected with a nucleic acid molecule selected from the 
group consisting of; 

a) a nucleic acid molecule as represented in Figures 2, 4, 5, 7, 10, 12, 14, 16, 18. 

b) a nucleic acid molecule which hybridises to the nucleic acid in (ii) and which 
encodes a ligand capable of modulating embryonic stem cell differentiation; 
and 

c) nucleic acid molecules which are degenerate as a result of the genetic code to 
the sequences defined in (a) and (b) above. 

ii) forming a culture comprising the cell identified in (i) above with an 
embryonic stem cell; and 
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iii) growing said culture under conditions suitable for the maintenance and/or 
differentiation of said embryonic stem cell. 

9. A method for modulating the differentiation of embryonic stem cells 
5 comprising: 

i) providing a cell transfected with a nucleic acid molecule selected from the 
group consisting of: 

a) a nucleic acid molecule as represented by the sequence in Figure 22; 

b) a nucleic acid molecule which hybridises to the nucleic acid in (a) and 
10 which encodes a ligand capable "^of binding a Wnt receptor; and 

c) nucleic acid molecules which are degenerate as a result of the genetic 
code to the sequences defined in (a) and (b) above. 

ii) forming a culture comprising a cell identified in (i) above with an embryonic 
stem cell; and 

15 iii) growing said culture under conditions suitable for the maintenance and/or 
differentiation of embryonic stem cells. 

10. A method according to Claim 9 wherein said cell expresses Wnt- 13 ligand. 



11. A method according to any of Claims 9 or 10 wherein said cells are induced 
to differentiate by the addition of at least one agent selected from the group 
consisting of: retinoic acid; hexamethylene bisacetamide; bone morphogenetic 
proteins; bromodeoxyuridine; lithiimi; sonic hedgehog. 

12. A method according to any of Claims 1-11 wherein said nucleic acid 
molecule encodes a hgand of human origin. 

13. A method according to any of Claims 1-12 wherein said embryonic stem cells 
are of human origin. 



14. A method according to any of Claims 8-13 wherein said transfected cell is a 
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mammalian cell. 

15. A cell according to Claim 14 wherein said cell is selected from the group 
consisting of: a Chinese hamster ovary cell; murine primary fibroblast cell; human 

5 primary fibroblast cell; transformed mouse fibroblast cell-line STO. 

16. A method for inhibiting the differentiation of embryonic stem cells 
comprising the steps of: 

i) providing at least one polypeptide, or active fragment thereof, wherein said 
10 polypeptide is an inhibitor of the Wnt signalling pathway. 

iii) forming a culture comprising the polypeptide identified in (i) above with an 

embryonic stem cell; and 
iii) growing said culture under conditions suitable for the maintenance of 
embryonic stem cells in an undifferentiated state. 

15 

17. A method according to Claim 16 wherein said inhibitor is selected from the 
group consisting of the active binding fragments thereof of the following 
polypeptides: fiizzled related polypeptides (FRP); Wnt Inhibitory Factors (WIF); 
Dickkopf; Cerebrus. 

20 

18. A method according to Claim 17 wherein said inhibitor is encoded by a 
nucleic acid molecule selected from the nucleic acid sequences represented by: Fig 
57; Fig 59; Fig 61; Fig 63; Fig 65; Fig 67; Fig 69; Fig 71; Fig 73; Fig 75; Fig 77; Fig 
79; Fig 81; Fig 83; Fig 85; Fig 87; Fig 89; Fig 91; Fig 93; Fig 95; Fig 97; Fig 99; Fig 

25 101; or Fig 103. 

19. A method for inhibiting the differentiation of embryonic stem cells 
comprising the steps of: 

i) providing a cell transfected with a nucleic acid molecule selected from the 
30 group consisting of: 

a) a nucleic acid molecule encoding a Wnt inhibitory polypeptide; 
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b) a nucleic acid molecule which hybridises to tiie nucleic acid in (a) and 
which encodes a polypeptide capable of inhibiting W?tt signalling; and 

c) nucleic acid molecules which are degenerate as a result of the genetic 
code to the sequences defined in (a) and (b) above. 

5 ii) forming a culture of the cell identified in (i) above with an embryonic stem 
cell; and 

iii) growing said culture under conditions suitable for the mamtenance of 
embryonic stem cells in an undifferentiated state. 

10 20. A method according to Claim 19 wherein said cells express at least one Wnt 

inhibitory polypeptide selected from the group consisting of the active binding 
fragments thereof of the following polypeptides: frizzled related polypeptides (FRP); 
Wnt Inhibitory Factors (WIF); Dickkopf; Cerebrus. 

15 21. A method according to Claim 19 wherein said cells express at least one Wnt 
inhibitory polypeptide encoded by a nucleic acid molecule selected jfrom the nucleic 
acid sequences represented by : Fig 57; Fig 59; Fig 61; Fig 63; Fig 65; Fig 67; Fig 69; 
Fig 71; Fig 73; Fig 75; Fig 77; Fig 79; Fig 81; Fig 83; Fig 85; Fig 87; Fig 89; Fig 91; 
Fig 93; Fig 95; Fig 97; Fig 99; Fig 101; Fig or 103. 

20 

22. A cell or cell culture obtainable by the method according to any of Claims 1- 
21. 

23. A therapeutic cell composition obtainable by the method according to any of 
25 Claims 1-15. 

24. Use of a cell according to Claim 23 for the manufacture of a composition for 
use in the treatment of a disease selected firom the group consisting of: 
Parkinson's disease; Huntington's disease; motor neurone disease; heart disease; 

30 diabetes; liver disease (eg cirrhosis); renal disease; AIDS. 
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25. A method of treatment of an animal, preferably a human, comprising 
administering a cell composition comprising embryonic stem cells which have been 
induced to differentiate into at least one cell-type by the method according to any of 

5 Claims 1-14. 

26. Condition medium obtained by culturing embryonic stem cells according to 
the method of any of Claims 1-21. 

10 
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Figure 2 

GTCCAGCGGTACCATGGGCCGTCGGAGCGCGCTAGCCCTTGCCGTGGTCTCTGCCCTGC 

TGTGCCAGGTCTGGAGCTCCGGCGTATTTGAGCTGAAGCTGCAGGAGTTCGTCAACAA 

GAAGGGGCTGCTGGGGAACCGCAACTGCTGCCGCGGGGGCTCTGGCCCGCCTTGCGCC 

TGCAGGACCTTCTTTCGCGTATGCCTCAAGCACTACCAGGCCAGCGTGTCACCGGAGCC 

ACCCTGCACCTACGGCAGTGCTGTCACGCCAGTGCTGGGTGTCGACTCCTTCAGCCTGC 

CTGATGGCGCAGGCATCGACCCCGCCTTCAGCAACCCCATCCGATTCCCCTTCGGCTTC 

ACCTGGCCAGGTACCTTCTCTCTGATCATTGAAGCCCTCCATACAGACTCTCCCGATGA 

CCTCGCAACAGAAAACCCAGAAAGACTCATCAGCCGCCTGACCACACAGAGGCACCTC 

ACTGTGGGAGAAGAATGGTCTCAGGACCTTCACAGTAGCGGCCGCACAGACCTCCGGT 

ACTCTTACCGGTTTGTGTGTGACGAGCACTACTACGGAGAAGGTTGCTCTGTGTTCTGC 

CGACCTCGGGATGACGCCTTTGGCCACTTCACCTGCGGGGACAGAGGGGAGAAGATGT 

GCGACCCTGGCTGGAAAGGCCAGTACTGCACTGACCCAATCTGTCTGCCAGGGTGTGA 

TGACCAACATGGATACTGTGACAAACCAGGGGAGTGCAAGTGCAGAGTTGGCTGGCAG 

GGCCGCTACTGCGATGAGTGCATCCGATACCCAGGTTGTCTCCATGGCACCTGCCAGC 

AACCCTGGCAGTGTAACTGCCAGGAAGGCTGGGGGGGCCTTTTCTGCAACCAAGACCT 

GAACTACTGTACTCACCATAAGCCGTGCAGGAATGGAGCCACCTGCACCAACACGGGC 

CAGGGGAGCTACACATGTTCCTGCCGACCTGGGTATACAGGTGCCAACTGTGAGCTGG 

AAGTAGATGAGTGTGCTCCTAGCCCCTGCAAGAACGGAGCGAGCTGCACGGACCTTGA 

GGACAGCTTCTCTTGCACCTGCCCTCCCGGCTTCTATGGCAAGGTCTGTGAGCTGAGCG 

CCATGACCTGTGCAGATGGCCCTTGCTTCAATGGAGGACGATGTTCAGATAACCCTGAC 

GGAGGCTACACCTGCCATTGCCCCTTGGGCTTCTCTGGCTTCAACTGTGAGAAGAAGAT 

GGATCTCTGCGGCTCTTCCCCTTGTTCTAACGGTGCCAAGTGTGTGGACCTCGGCAACT 

CTTACCTGTGCCGGTGCCAGGCTGGCTTCTCCGGGAGGTACTGCGAGGACAATGTGGA 

TGACTGTGCCTCCTCCCCGTGTGCAAATGGGGGCACCTGCCGGGACAGTGTGAACGAC 

TTCTCCTGTACCTGCCCACCTGGCTACACGGGCAAGAACTGCAGCGCCCCTGTCAGCAG 

GTGTGAGCATGCACCCTGCCATAATGGGGCCACCTGCCACCAGAGGGGCCAGCGCTAC 

ATGTGTGAGTGCGCCCAGGGCTATGGCGGCCCCAACTGCCAGTTTCTGCTCCCTGAGCC 

ACCACCAGGGCCCATGGTGGTGGACCTCAGTGAGAGGCATATGGAGAGCCAGGGCGG 

GCCCTTCCCCTGGGTGGCCGTGTGTGCCGGGGTGGTGCTTGTCCTCCTGCTGCTGCTGG 

GCTGTGCTGCTGTGGTGGTCTGCGTCCGGCTGAAGCTACAGAAACACCAGCCTCCACCT 

GAACCCTGTGGGGGAGAGACAGAAACCATGAACAACCTAGCCAATTGCCAGCGCGAG 

AAGGACGTTTCTGTTAGCATCATTGGGGCTACCCAGATCAAGAACACCAACAAGAAGG 

CGGACTTTCACGGGGACCATGGAGCCAAGAAGAGCAGCTTTAAGGTCCGATACCCCAC 

TGTGGACTATAACCTCGTTCGAGACCTCAAGGGAGATGAAGCCACGGTCAGGGATACA 

CACAGCAAACGTGACAGCAAGTGCCAGTCACAGAGCTCTGCAGGAGAAGAGAAGATC 

GCCCCAACACTTAGGGGTGGGGAGATTCCTGACAGAAAAAGGCCAGAGTCTGTCTACT 

CTACTTCAAAGGACACCAAGTACCAGTCGGTGTATGTTCTGTCTGCAGAAAAGGATGA 

GTGTGTTATAGCGACTGAGGTGTAAGATGGAAGCGATGTGGCAAAATTCCCATTTCTCT 

CAAATAAAATTCCAAGGATATAGCCCCGATGAATGGTGCTGAGAGAGGAAGGGAGAG 

GAAACCCAGGGACTGCTGCTGAGAACCAGGTTCAGGCGAAGCTGGTTCTCTCAGAGTT 

AGCAGAGGCGCCCGACACTGCCAGCCTAGGCTTTGGCTGCCGCTGGACTGCCTGCTGG 

TTGTTCCCATTGCACTATGGACAGTTGCTTTGAAGAGTATATATTTAAATGGACGAGTG 

ACTTGATTCATATAGGAAGCACGCACTGCCCACACGTCTATCTTGGATTACTATGAGCC 

AGTCTTTCCTTGAACTAGAAACACAACTGCCTTTATTGTCCTTTTTGATACTGAGATGTG 

TTTTTTTTTTTCCTAGACGGGAAAAAGAAAACGTGTGTTATTTTTTTGGGATTTGTAAAA 

ATATTTTTCATGATATCTGTAAAGCTTGAGTATTTTGTGACGTTCATTTTTTTATAATTT 

AAATTTTGGTAAATATGTACAAAGGCACTTCGGGTCTATGTGACTATATrrTTTTGTAT 

ATAAATGTATTTATGGAATATTGTGCAAATGTTATTTGAGTTTTTTACTGTTTTGTTAAT 

GAAGAAATTCATTTTAAAAATATTTTTCCAAAATAAATATAATGAACTACA 
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Figure 3 

MGKRSALALAWSATLCQWSSGWELJm^EFVNKKGLLGNRNCCRGGSGPPCAC^^ 

VCLKHYQASVSPEPPCTYGSAVTPVLGVDSFSLPDGAGIDPAFSNPIRPPFGFT,WPGTFSLIIE 

ALHTDSPDDLATENPERLISRLTTQRHLTVGEEWSQDLHSSGRTDLRYSYKFVCDEHYYGE 

GCSVFCRPRDDAFGHFTCGDRGEKMODPGWKGQYCTDPICLPGCDDQHGYCDKPGECKC 

RVGWQGRYCDECIRYPGCLHGTCQQPWQCNCQEGWGGLFCNQDLNYCTHHKPCRNGAT 

CTNTGQGSYTCSCRPGYTGANCELEVDECAPSPCKNGASCTDLEDSFSCTCPPGFYGKVCE 

LSAMTCADGPCENGORCSDM'DGGYTCHCPLGFSGFNCEKKMDLCGSSPCSNGAKCVDL 

GNSYLCRCQAGFSGRYCEDNVDDCASSPCANGGTCRDSVNDFSCTCPPGYTGKNCSAPVS 

RCEHAPCHNGATCHQRGQRYMCECAQGYGGPNCQFLLPEPPPGPMWDLSERHMESQGG 

PFPWAVCAGWLVLLLLLGCAAVWCVRLIGLQKHQPPPEPCGGETETMNISII^ 

DVSVSnGATQIKNTNKKADFHGDHGAKKSSEECWYPTVDYNLVRDLKGDEATVRDTHSK 

RDTKCQSQSSAGEEKIAPTLRGGEIPDRKRPESVYSTSKDTKYQSVYVLSAEKDECVIATEV 



Figure 4 

CGGGCAGAGGTGGAAGAGGGGGGAGCGCCTCAAAGAAGCGATCAGAATAATAAAAGG 

AGGCCGGGCTCTTTGCCTTCTGGAACGCGCGGCTCTTGAAAGGGCTTTTGAAAAGTAGT 

GTTGTTTTCCAGTCGTGCATGCTCCAATCCACGGAGTATATTAGAGCCGGGACGCGGCG 

GCCGCGGGGGCAGCGACGACGGCAGCCTCGGCGGGAGCACCAGCGCTAGCAGCGGCG 

GCGGCGTCCGGAGTGCCCGTGGCGCGCGGCGCAGCGATGCGGTCCCCACGGACGCGCG 

GCCGGCCCGGGCGCCCCCTGAGTCTTCTGCTCGCCCTGCTCTGTGCCCTGCGAGCCAAG 

GTGTGCGGGGCCTCGGGTCAGTTTGAGCTGGAGATCCTGTCCATGCAGAACGTGAATG 

GAGAGCTACAGAATGGGAACTGTTGTGGTGGAGTCCGGAACCCTGGCGACCGCAAGTG 

CACCCGCGACGAGTGTGATACGTACTTCAAAGTGTGCCTCAAGGAGTATCAGTCCCGC 

GTCACTGCCGGGGGACCCTGCAGCTTCGGCTCAGGGTCTACGCCTGTCATCGGGGGTA 

ACACCTTCAATCTCAAGGCCAGCCGTGGCAACGACCGTAATCGCATCGTACTGCCTTTC 

AGTTTCGCCTGGCCGAGGTCCTACACTTTGCTGGTGGAGGCCTGGGATTCCAGTAATGA 

CACTATTCAACCTGATAGCATAATTGAAAAGGCTTCTCACTCAGGCATGATAAACCCTA 

GCCGGCAATGGCAGACACTGAAACAAAACACAGGGATTGCCCACTTCGAGTATCAGAT 

CCGAGTGACCTGTGATGACCACTACTATGGCTTTGGCTGCAATAAGTTCTGTCGTCCCA 

GAGATGACTTCTTTGGACATTATGCCTGTGACCAGAACGGCAACAAAACTTGCATGGA 

AGGCTGGATGGGTCCTGATTGCAACAAAGCTATCTGCCGACAGGGCTGCAGTCCCAAG 

CATGGGTCTTGTAAACTTCCAGGTGACTGCAGGTGCCAGTACGGTTGGCAGGGCCTGT 

ACTGCGACAAGTGCATCCCGCACCCAGGATGTGTCCACGGCACCTGCAATGAACCCTG 

GCAGTGCCTCTGTGAGACCAACTGGGGTGGACAGCTCTGTGACAAAGATCTGAATTAC 

TGTGGGACTCATCAGCCCTGTCTCAACCGGGGAACATGTAGCAACACTGGGCCTGACA 

AATACCAGTGCTCCTGCCCAGAGGGCTACTCGGGCCCCAACTGTGAAATTGCTGAGCA 

TGCTTGTCTCTCTGACCCCTGCCATAACCGAGGCAGCTGCAAGGAGACCTCCTCAGGCT 

TTGAGTGTGAGTGTTCTCCAGGCTGGACTGGCCCCACGTGTTCCACAAACATCGATGAC 

TGTTCTCCAAATAACTGTTCCCATGGGGGCACCTGCGAGGATCTGGTGAAfGGATTCAA 

GTGTGTGTGCCCGCCCCAGTGGACTGGCAAGACTTGTCAGTTAGATGCAAATGAGTGC 

GAGGCCAAACCTTGTGTAAATGCCAGATCCTGTAAGAATCTGATTGCCAGCTACTACTG 

TGATTGCCTTCCTGGCTGGATGGGTCAGAACTGTGACATAAATATCAATGACTGCCTTG 

GCCAGTGTCAGAATGACGCCTCCTGTCGGGATTTGGTTAATGGTTATCGCTGTATCTGT 

CCACCTGGCTATGCAGGCGATCACTGTGAGAGAGACATCGATGAGTGTGCTAGCAACC 

CCTGCTTGAATGGGGGTCACTGTCAGAATGAAATCAACAGATTCCAGTGTCTCTGTCCC 
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ACTGGTTTCTCTGGAAACCTCTGTCAGCTGGACATCGATTACTGCGAGCCCAACCCTTG 

CCAGAATGGCGCCCAGTGCTACAATCGTGCCAGTGACTATTTCTGCAAGTGCCCCGAG 

GACTATGAGGGCAAGAACTGCTCACACCTGAAAGACCACTGCCGTACCACCACCTGCG 

AAGTGATTGACAGCTGCACTGTGGCCATGGCCTCCAACGACACGCCTGAAGGGGTGCG 

GTATATCTCTTCTAACGTCTGTGGTCCCCATGGGAAGTGCAAGAGCCAGTCGGGAGGC 

AAATTCACCTGTGACTGTAACAAAGGCTTCACCGGCACCTACTGCCATGAAAATATCA 

ACGACTGCQAGAGCAACCCCTGTAAAAACGGTGGCACCTGCATCGATGGCGTTAACTC 

CTACAAGTGTATCTGTAGTGACGGCTGGGAGGGAGCGCACTGTGAGAACAACATAAAT 

GACTGTAGCCAGAACCCTTGTCACTACGGGGGTACATGTCGAGACCTGGTCAATGACT 

TTTACTGTGACTGCAAAAATGGCTGGAAAGGAAAGACTTGCCATTCCCGTGACAGCCA 

GTGTGACGAAGCCACGTGTAATAATGGTGGTACCTGCTATGATGAAGTGGACACGTTT 

AAGTGCATGTGTCCCGGTGGCTGGGAAGGAACAACTTGTAATATAGCTAGAAACAGTA 

GCTGCCTGCCGAACCCCTGtCATAATGGAGGTACCTGCGTGGTCAATGGAGACTCCTTC 

ACCTGTGTCTGCAAAGAAGGCTGGGAGGGGCCTATTTGTACTCAAAATACCAACGACT 

GCAGTCCCCATCCTTGTTACAATAGCGGGACCTGTGTGGACGGAGACAACTGGTATCG 

GTGCGAATGTGCCCCGGGTTTTGCTGGGCCAGACTGCAGGATAAACATCAATGAGTGC 

CAGTCTTCCCCTTGTGCCTTTGGGGCCACCTGTGTGGATGAGATCAATGGCTACCAGTG 

TATCTGCCCTCCAGGACATAGTGGTGCCAAGTGCCATGAAGTTTCAGGGCGATCTTGCA 

TCACCATGGGGAGAGTGATACTTGATGGGGCCAAGTGGGATGATGACTGTAACACCTG 

CCAGTGCCTGAATGGACGGGTGGCCTGCTCCAAGGTCTGGTGTGGCCCGAGACCTTGC 

AGGCTCCACAAAAGCCACAATGAGTGCCCCAGTGGGCAGAGCTGCATCeCGGTCCTGG 

ATGACCAGTGTTTCGTGCGCCCCTGCACTGGTGTTGGCGAATGTCGGTCCTCCAGCCTC 

CAGCCAGTGAAGACCAAGTGCACATCTGACTCCTATTACCAGGATAACTGTGCAAACA 

TCACTTTCACCTTTAACAAAGAGATGATGTCTCCAGGTCTTACCACCGAACACATTTGC 

AGCGAATTGAGGAATTTGAATATCCTGAAGAATGTTTCTGCTGAATATTCGATCTACAT 

AGCCTGTGAGCCTTCCCTGTCAGCAAACAATGAAATACACGTGGCCATGTCTGCAGAA 

GACATCCGGGATGATGGGAACCCTGTCAAGGAAATTACCGATAAAATAATAGATCTCG 

TTAGTAAACGGGATGGAAACAGCTCACTTATTGCTGCGGTTGCAGAAGTCAGAGTTCA 

GAGGCGTCCTCTGAAAAACAGAACAGATTTCCTGGTTCCTCTGCTGAGCTCTGTCTTAA 

CAGTGGCTTGGGTCTGTTGCTTGGTGACAGCCTTCTACTGGTGTGTACGGAAGCGGCGG 

AAGCCCAGCAGCCACACTCACTCCGCCCCCGAGGACAACACCACCAACAATGTGCGGG 

AGCAGCTGAACCAAATCAAAAACCCCATCGAGAAACACGGAGCCAACACGGTCCCCA 

TTAAGGATTACGAGAACAAAAACTCCAAAATGTCAAAAATCAGGACACACAACTCGG 

AAGTGGAGGAGGATGACATGGATAAACACCAGCAGAAAGTCCGCTTTGCCAAACAGC 

CAGTGTATACGCTGGTAGACAGAGAGGAGAAGGCCCCCAGCGGCACGCCGACAAAAC 

ACCCGAACTGGACAAATAAACAGGACAACAGAGACTTGGAAAGTGCCCAGAGCTTGA 

ACCGGATGGAATACATCGTATAGCAGACAGTGGGCTGCCGCCATAGGTAGAGTTTGAG 

GGCACCGCGGGCCG 



Figure 5 

CTGCGGCCGGCCCGCGAGCTAGGCTGGGTTTTTTTTTTTCTCCCCTCCCTCCCCCCTTTT 

TCCATGCAGCTGATCTAAAAGGGAATAAAAGGCTGCGCATAATCATAATAATAAAAGA 

AGGGGAGCGCGAGAGAAGGAGAAAGCCGGGAGGTGGAAGAGGAGGGGGAGCGTCTC 

AAAGAAGCGATCAGAATAATAAAAGGAGGCGGCTCTTTGCCTTCTGGAACGGGCCGCT 

CTTGAAAGGGCTTTTGAAAAGTGGTGTTGTTTTCCAGTCGTGCATGCTCCAATCGGCGG 

AGTATATTAGAGCCGGGACGCGGCGGCCGCAGGGGCAGCGGCGACGGCAGCACGGCG 

GCAGCACCAGCGCGAACAGCAGCGGCGGCGTCCCGAGTGCCCGCGGCGCGCGGCGCA 

GCGATGCGTCCCCACGGACGCGCGGCCGGTCCGGGCGCCCCCTAAGCCTCCTGCTCQC 

CCTGCTCTGTGCCCTGCGAGCCAAGGTGTGTGGGGCCTCGGGTCAGTTCGAGTTGGAG 

ATCCTGTCCATGCAGAACGTGAACGGGGAGCTGCAGAACGGGAACTGCTGCGGCGGC 
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GCCCGGAACCCGGGAGACCGCAAGTGCACCCGCGACGAGTGTGAACATACTTCAAAGT 

GTGCCTCAAGGAGTATCAGTCCCGCGTCACGGCCGGGGGGCCCTGCAGCTTCGGCTC 

AGGGTCCACGCCTGTCATCGGGGGCAACACCTTCAACCTCAAGGCCAGCCGCGGCAAC 

GACCGCAACCCATCGTGCTGCCTTTCAGTTTCGCCTGGCCGAGGTCCTATACGTTGCTT 

GTGGAGGCGTGGGATTCCAGTAATGACACCGTTCAACCTGACAGTATTATTGAAAAGG 

CTTCTCACTCGGGCATGATCAACCCCAGCCGGCAGTGGCAGACGCTGAAGCAGAACAC 

GGGCGTTGCCCACTTTGAGTATCAGATCCGCGTGACCTGTGATGACTACTACTATGGCT 

TTGGCTGCAATAAGTTCTGCCGCCCCAGAGATGACTTCTTTGGACACTATGCCTGTG 

ACCAGAATGGCAACAAAACTTGCATGGAAGGCTGGATGGGCCCCGAATGTAACAGAG 

CTATTTGCCGAAAGGCTGCAGTCCTAAGCATGGGTCTTGCAAACTCCCAGGTGACTGCA 

GGTGCCAGTATGGCTGGCAAGGCCTGTACTGTGATAAGTGCATCCCACACCCGGGATG 

CGTCCACGGCATCTGTAATGAGCCCTGGCAGTGCCTCTGTGAGACCAACTGGGGCGGC 

CAGCTCTGTGACAAAGATCTCAATTACTGTGGGACTCATCAGCCGTGTCTCAACGGGG 

GAACTTGTAGCAACACAGGCCCTGACAAATATCAGTGTTCCTGCCCTGAGGGGTATTC 

AGGACCCAACTGTGAAATTGCTGAGCACGCCTGCCTCTCTGATCCCTGTCACAACAGA 

GGCAGCTGTAAGGAGACCTCCCTGGGCTTTGAGTGTGAGTGTTCCCCAGGCTGGACCG 

GCCCCACATGCTCTACAAACATTGATGACTGTTCTCCTAATAACTGTTCCCACGGGGGC 

ACCTGCCAGGACCTGGTTAACGGATTTAAGTGTGTGTGCCCCGCACAGTGGACTGGGA 

AAACGTGCCAGTTAGATGCAAATGAATGTGAGGCCAAACCTTGTGTAAACGCCAAATC 

CTGTAAGAATCTCATTGCCAGCTACTACTGCGACTGTCTTCCCGGCTGGATGGGTCAGA 

ATTGTGACATAAATATTAATGACTGCCTTGGCCAGTGTCAGAATGACGCCTCCTGTCGG 

GATTTGGTTAATGGTTATCGCTGTATCTGTCCACCTGGCTATGCAGGCGATCACTGTGA 

GAGAGACATCGATGAATGTGCCAGCAACCCCTGTTTGAATGGGGGTCACTGTCAGAAT 

GAAATCAACAGATTCCAGTGTCTGTGTCCCACTGGTTTCTCTGGAAACCTCTGTCAGCT 

GGACATCGATTATTGTGAGCCTAATCCCTGCCAGAACGGTGCCCAGTGCTACAACCGT 

GCCAGTGACTATTTCTGCAAGTGCCCCGAGGACTATGAGGGCAAGAACTGCTCACACC 

TGAAAGACCACTGCCGCACGACCCCCTGTGAAGTGATTGACAGCTGCACAGTGGCCAT 

GGCTTCCAACGACACACCTGAAGGGGTGCGGTATATTTCCTCCAACGTCTGTGGTCCTC 

ACGGGAAGTGCAAGAGTCAGTCGGGAGGCAAATTCAGCTGTGACTGTAACAAAGGCTT 

CACGGGAACATACTGCCATGAAAATATTAATGACTGTGAGAGCAACCCTTGTAGAAAC 

GGTGGCACTTGCATCGATGGTGTCAACTCCTACAAGTGCATCTGTAGTGACGGCTGGG 

AGGGGGCCTACTGTGAAACCAATATTAATGACTGCAGCCAGAACCCCTGCCACAATGG 

GGCACGTGTCGCGACCTGGTCAATGACTTCTACTGTGACTGTAAAAATGGGTGGAAAG 

GAAAGACCTGCCACTCACGTGACAGTCAGTGTGATGAGGCCACGTGCAACAACGGTGG 

CACCTGCTATGATGAGGGGGATCTTTTAAGTGCATGTGTCCTGGCGGCTGGGAAGGAA 

CAACCTGTAACATAGCCCGAAACAGTAGCTGCCTGCCCAACCCCTGCCATAATGGGGG 

CACATGTGTGGTCAACGGCGAGTCCTTTACGTGCGTCTGCAAGGAAGGCTGGGAGGGG 

CCCATCTGTGCTCAGAATACCAATGACTGCAGCCCTCATCCCTGTTACAACAGCGGCAC 

CTGTGTGGATGGAGACAACTGGTACCGGTGCGAATGTGCCCCGGGTTTTGCTGGGCCC 

GACTGCAGAATAAACATCAATGAATGCCAGTCTTCACCTTGTGCCTTTGGAGCGACCTG 

TGTGGATGAGATCAATGGCTACCGGTGTGTCTGCCCTCCAGGGCACAGTGGTGCCAAG 

TGCCAGGAAGTTTCAGGGAGACCTTGCATCACCATGGGGAGTGTGATACCAGATGGGG 

CCAAATGGGATGATGACTGTAATACCTGCCAGTGCCTGAATGGACGATCGCCTGCTCA 

AAGGTCTGGTGTGGCCCTCGACCTTGCCTGCTCCACAAAGGGCACAGCGAGTGCCCCA 

GCGGGCAGAGCTGCATCCCCATCCTGGACGACCAGTGCTTCGTCCACCCCTGCACTGGT 

GTGGGCGAGTGTCGGTCTTCCAGTCTCCAGCCGGTGAAGACAAAGTGCACCTCTGACT 

CCTATTACCAGGATAACTGTGCGAACATCACATTTACCTTTAACAAGGAGATGATGTCA 

CCAGGTCTTACTACGGAGCACATTTGCAGTGAATTGAGGAATTTGAATATTTTGAAGAA 

TGTTTCCGCTGAATATTCAATCTACATCGCTTGCGAGCCTTCCCCTTCAGCGAACAATG 

AAATACATGTGGCCATTTCTGCTGAAGATATACGGGATGATGGGAACCCGATCAAG 

GAAATCACTGACAAAATAATCGATCTTGTTAGTAAACGTGATGGAAACAGCTCGCTGA 

TTGCTGCCGTTGCAGAAGTAAGAGTTCAGAGGCGGCCTCTGAAGAACAGAACAGATTT 
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CCTTGTTCCCTTGCTGAGCTCTGTCTTAACTGTGGCTTGGATCTGTTGCTTGGTGACGGC 

CTTCTACTGGTGCCTGCGGAAGCGGCGGAAGCCGGGCAGCCACACACACTCAGCCTCT 

GAGGACAACACCACCAACAACGTGCGGGAGCAGCTGAACCAGATAAAAACCCCATTG 

AGAAACATGGGGCCAACACGGTCCCCATCAAGGATTACGAGAACAAGAACTCCAAAT 

<3TCTAAAATAAGGACACACAATTCTGAAGTAGAAGAGGACGACATGGACAAACACCA 

GCAGAAAGCCCGGTTTGCCAAGCAGCCGGCGTATACGCTGGTAGACAGAGAAGAGAA 

GCCCCCCAACGGCACGCCGACAACAGCCAAACTGGACAAACAAACAGGACAACAGAG 

ACTTGGAAAGTGCCCAGAGCTTAAACCGAATGGAGACATCGTATAGCAGACCGCGGGC 

ACTGCCGCCGCTAGGTAGAGTCTGAGGGCTTGTAGTTCTTTAAACTGTCGTGTCATACT 

CGAGTCTGAGGCCGTTGCTGACTTAGAATCCCTGTGTTAATTTAAGTTTTGACAAGCTG 

GCTTACACTGGCAATGGTAGTTTCTGTGGTTGGCTGGGAAATCGAGTGCCGCATCTCAC 

AGCTATGCAAAAAGCTAGTCAACAGTACCCTGGTTGTGTGTCCCCTTGCAGCCGACAC 

GGTCTCGGATCAGGCTCCCAGGAGCCTGCCCAGCCCCCTGGTCTTTGAGCTCCCACTTC 

TGCCAGATGTCCTAATGGTGATGCAGTCTTAGATCATAGTTTTATTTATATTTATTGACT 

CTTGAGTTGTTTTTGTATATTGGTTTTATGATGACGTACAAGTAGTTCTGTATTTGAAAG 

TGCCTTTGCAGCTCAGAACCACAGCAACGATCACAAATGACTTTATTATTTATTTTTTTA 

ATTGTATTTTTGTTGTTGGGGGAGGGGAGACTTTGATGTCAGCAGTTGCTGGTAAAATG 

AAGAATTTAAAGAAAAAAATGTCAAAAGTAGAACTTTGTATAGTTATGTAAATAATTC 

TTTTTTATTAATCACTGTGTATATTTGATTTATTAACTTAATAATCAAGAGCCTTAAAAC 

ATCATTCCTTTTTATTTATATGTATGTGTTTAGAATTGAAGGTTTTTGATAGCATTGTAA 

GCGTATGGCTTTATTTTTTTGAACTCTTCTCATTACTTGTTGCCTATAAGCCAAAATTAA 

GGTGTTTGAAAATAGTTTATTTTAAAACAATAGGATGGGCTTCTGTGCCCAGAATACTG 

ATGGAATTTTTTTTGTACGACGTCAGATGTTTAAAACACCTTCTATAGCATCACTTAA 

AACACGTTTTAAGGACTGACTGAGGCAGTTTGAGGATTAGTTTAGAACAGGTTTTTTTG 

TTTGTTTGTTTTTTGTTTTTCTGCTTTAGACTTGAAAAGAGACAGGCAGGTGATCTGCTG 

CAGAGCAGTAAGGGAACAAGTTGAGCTATGACTTAACATAGCCAAAATGTGAGTGGTT 

GAATATGATTAAAAATATCAAATTAATTGTGTGAACTTGGAAGCACACCAATCTGACTT 

TGTAAATTCTGATTTCTTTTCACCATTCGTACATAATACTGAACCACTTGTAGATTTGAT 

TTTTTTTTTAATCTACTGCATTTAGGGAGTATTCTAATAAGCTAGTTGAATACTTGAACC 

ATAAAATGTCCAGTAAGATCACTGTTTAGATTTGCCATAGAGTACACTGCCTGCCTTAA 

GTGAGGAAATCAAAGTGCTATTACGAAGTTCAAGATCAAAAAGGCTTATAAAACAGAG 

TAATCTTGTTGGTTCACCATTGAGACCGTGAAGATACTTTGTATTGTCCTATTAGTGTTA 

TATGAACATACAAATGCATCTTTGATGTGTTGTTCTTQGCAATAAATTTTGAAAAGTAA 

TATTTATTAAATTTTTTTGTATGAAAACATGGAACAGTGTGGCTCTTCTGAGCTTACGTA 

GTTCTACCGGCTTTGCCGTGTGCTTCTGCCACCCTGCTGAGTCTGTTCTGGTAATCGGGG 

TATAATAGGCTCTGCCTGACAGAGGGATGGAGGAAGAACTGAAAGGCTTTTCAACCC 

AAAACTCATCTGGAGTTCTCAAAGACCTGGGGCTGCTGTGAAGCTGGAACTGCGGGAG 

CCCCATCTAGGGGAGCCTTGATTCCCTTGTTATTCAACAGCAAGTGTGAATACTGCTTG 

AATAAA.CACCACTGGATTAATGGAAAAAAAAAAAAAAAA 



Figure 6 

MRSPRTRGRSGRPLSLLLALLCALRAECVCGASGQFELEILSMQNVNGELQNGNCCGGARN 

PGDRKCTRDECDTYFKVCLKEYQSRVTAGGPCSFGSGSTPVIGGNTFNLKASRGNDRNRIV 

LPFSFAWPRSYTLLVEAWDSSNDTVQPDSnEKASHSGMINPSRQWQTLKQNTGVAHFEYQ 

IRVTCDDYYYGFGCmFCRPRDDFFGHYACbQNGNKTCMEGWMGPECNRAICRQGCSPK 

HGSCKLPGDCRCQYGWQGLYCDKCIPHPGCVHGICNEPWQCLCETNWGGQLCDKDLNYC 

GTHQPCLNGGTCSNTGPDKYQCSCPEGYSGPNCEIAEHACLSDPCHNRGSCKETSLGFECE 

CSPGWTGPTCSIMDDCSPNlSrCSHGGTCQDLYNGFKCVCPPQWTGKTCQLDANECEAKP 

CWAKSCKNLIASYYCDCLPGWMGQNCDIMNDCLGQCQNDASCRDLVNGYRCICPPGYA 

GDHCERDroECASNPCLNGGHCQlSEimFQCLCPTGFSGNLCQLDIDYCEPNPCQNGAQCY 
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NRASDYPCKCPEDYEGKNCSHLKDHCRTTPCEVIDSCTVAMASNDTPEGVRYISSNVCGPH 

GKCKSQSGGKFTCDCNKGFTGTYCHENINDCESNPCRNGGTCIDGWSYKC^^ 

YCETNINDCSQNPCHNGGTCM)LVNDFYCDCE:NGWKGKTCHSRDSQCDEATC]^ 

DEGDAFKCMCPGGWEGTTCNIAENSSCLPNPCHNGGTCVVNGESFTCVCKEGWEGPICAQ 

mMDCSPHPCYNSGTCVDGDNWYRCECAPGFAGPDCaONINECQSSPCAFGATCVDEIN 

GYRCVCPPGHSGAKCQEVSGRPCITMGSVIPDGAKWDDDCNTCQCLNGRIACSKVWCGPR 

PCLLHKGHSECPSGQSCIPILDDQCFVHPCTGVGECRSSSLQPVKTKCTSDSYYQDNCANIT 

FIFNE3BMMSPGLTTEfflCSELRNLN[LKNVSAEYSIYlACEPSPSA]SINEI^ 

PKEITDKIIDLVSKKDGNSSLIAAVAEVRVQRKPLiaSIRTDFLVPLLSSVLTVAWICCLVTAF 

YWCLRE31RKPGSHTHSASEDNTTNNVREQLNQIK]SIPIEKHGA^ 

THNSEVEEDDMDKHQQKARFAKQPAYTLVDREEKPPNGIPTKHPNWTl^^ 

SLNRMEYIV 



Figure 7 

GGAGCGGGCGCGCGGCGGCGGCGGGGCCGCGGCGGGCGGGTCGCGGGGGCAATGCGG 

GCGCAGGGCCGGGGCCTTCCCCCCGGCGCTGCTGCTGCTGCTGGCGCTCTGGGTGCAG 

GCGGCGCGGCCCATGGGCTATTTCGAGCTGCAGCTGAGCGCGCTGCGGAACGTGAACG 

GGGAGCTGCTGAGCGGCGCCTGCTGTGACGGCGCGGCCGGACAACGCGCGCGGGGGG 

CTGCGGCCACGACGAGTGCGACACGTACGTGCGCGTGTGCCTTAAGAGTACCAGGCCA 

AGGTGACGCCCACGGGGCCCTGCAGCTACGGCCACGGCGCCACGCCCGTGCTGGGCG 

CAACTCCTTCTACCTGCCGCCGGCGGGCGCTGCGGGGGACCGAGCGCGCGCGCGGCCC 

CGGGCCGGCGCGACCAGGACCCGGGCTTCGTCGTCATCCCCTTCCAGTTCGCCTGGCCG 

CGCTCCTTTACCCTCATCGTGGAGGCCTGGGACTGQGACAACGATACCACCCCGAATG 

AGGAGCTGCTGATCGAGCGAGTGTCGCATGCCGCATGATCAACCCGGAGGACCGCTGG 

AAGAGCCTGCACTTCAGCGGCCACGTGGCGCACCTGGAGCTGCGATCCGCGTGCGCTG 

CGACGAGAACTACTACAGCGCCACTTGCAACAAGTTCTGCCGGCCCCGCAACGACT 

TTTTCGGCCACTACACCTGCGACCAGTACGGCAACAAGGCCTGCATGGACGGCTGGAT 

GGGCAAGGAGTGCAAGGAAGCTGTGTGTAAACAAGGGTGTAATTTGCTCCACGGGGG 

ATGCACCGTGCCTGGGGAGTGCAGTGCAGCTACGGCTGGCAAGGGAGGTTCTGCGATG 

AGTGTGTCCCCTACCCCGGCTGCGTGCATGGCAGTTGTGTGGAGCCCTGGCAGTGCAA 

CTGTGAGACCAACTGGGGCGGCCTGCTCTGTGACAAAGACCTGAACTACTGTQGCAGC 

CACCACCCCTGCACCAACGGAGGCACGTGCATCAACGCCGAGCCTGACCAGTACCGCT 

GCACCTGCCCTGACGGCTACTCGGGCAGGAACTGTGAGAAGGCTGAGCACGCCTGCAC 

CTCCAACCCGTGTGCCAACGGGGGCTCTTGCCATGAGGTGCCGTCCGGCTTCGAATGCC 

ACTGCCCATCGGGCTGGAGCGGGCCCACCTGTGCCCTTGACATCGATGAGTGTGCTTCG 

AACCCGTGTGCGGCCGGTGGCACCTGTGTGGACCAGGTGGACGGCTTTGAGTGCATCT 

GCCCCGAGCAGTGGGTGGGGGCCACCTGCCAGCTGGACGTCAACGACTGTGAAGGGA 

AGCCATGCCTTAACGCTTTTTCTTGCAAAAACCTGATTGGCGGCTATTACTGTGATTGC 

ATCCCGGGCTGGAAGGGCATCAACTGCCATATCAACGTCAACGACTGTCGCGGGCAGT 

GTCAGCATGGGGCACCTGCAAGGACCTGGTGAACGGGTACCAGTGTGTGTGCCCACGG 

GGCTTCGGAGGCCGGCATTGCGAGCTGGAACGAGACAAGTGTGCCAGCAGCCCCTGCC 

ACAGCGGCGGCCTCTGCGAGGACCTGGCCGACGGCTCCACTGCCACTGCCCCCAGGGC 

TTCTCCGGGCCTCTCTGTGAGGTGGATGTCGACCTTTGTGAGCCAAGCCCCTGCCGGAA 

CGGCGCTCGCTGCTATAACCTGGAGGGTGACTATTACTGCGCCTGCCCTGATGACTTTG 

GTGGCAAGAACTGCTCCGTGCCCCGCGAGCCGTGCCCTGGCGGGGCCTGCAGAGTGAT 

CGATGGCTGCGGGTCAGACGCGGGGCCTGGGATGCCTGGCACAGCAGCCTCCGGCGTG 

TGTGGCCCCCATGGACGCTGCGTCAGCCAGCCAGGGGGCAACTTTTCCTGCATCTGTGA 

CAGTGGCTTTACTGGCACCTACTGCCATGAGAACATTGACGACTGCCTGGGCCAGCCCT 

GCCGCAATGGGGGCACATGCATCGATGAGGTGGACGCCTTCCGCTGCTTCTGCCCCAG 

CGGCTGGGAGGGCGAGCTCTGCGACACCAATCCCAACGACTGCCTTCCCGATCCCTGC 
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CACAGCCGCGGCCGCTGCTACGACCTGQTCAATGACTTCTACTGTGCGTGCGACGACG 

GCTGGAAGGGCAAGACCTGCCACTCACGCGAGTTCCAGTGCGATGCCTACACCTGCAG 

CAACGGTGQCACCTGCTACGACAGCGGCGACACCTTCCGCTGCGCCTGCCCCCCCGGC 

TGGAAGGGCAGCACCTGCGCCGTCGCCAAGAACAGCAGCTGCCTGCCCAACCCCTGTG 

TGAATGGTGGCACCTGCGTGGGCAGCGGGGCCTCCTTCTCCTGCATCTGCCGGGACGG 

CTGGGAGGGTCGTACTTGCACTCACAATACCAACGACTGCAACCCTCTGCCTTGCTACA 

ATGGTGGCATCTGTGTTGACGGCGTCAACTGGTTCCGCTGCGAGTGTGCACCTGGCTTC 

GCGGGGCCTGACTGCCGCATCAACATCGACGAGTGCCAGTCCTCGCCCTGTGCCTACG 

GGGCCACGTGTGTGGATGAGATCAACGGGTATCGCTGTAGCTGCCCACCCGGCCGAGC 

CGGCCCCCGGTGCCAGGAAGTGATCGGGTTCGGGAGATCCTGCTGGTCCCGGGGCACT 

CCGTTCCCACACGGAAGCTCCTGGGTGGAAGACTGCAACAGCTGCCGCTGCCTGGATG 

GCCGCCGTGACTGCAGCAAGGTGTGGTGCGGATGGAAGCCTTGTCTGCTGGCCGGCCA 

GCCCGAGGCCCTGAGCGCCCAGTGCCCACTGGGGCAAAGGTGCCTGGAGAAGGCCCC 

AGGCCAGTGTCTGGACCACCCTGTGAGGCCTGGGGGGAGTGCGGCGCAGAAGAGCCA 

CCGAGCACCCCCTGCCTGCCACGCTCGGCCACCTGGACAATAACTGTGCCCGCCTCACC 

TTGCATTTCAACCGTGACCACGTGCCCCAGGGCACCACGGTGGGCGCCATTTGCTCCGG 

GATCCGCTCCCTGCCAGCCACAAGGGCTGTGGCACGGGACCGCCTGCTGGTGTTGCTTT 

GCGACCGGGCGTCCTCGGGGGCCAGTGCCGTGGAGGTGGCCGTGTCCTTCAGCCCTGC 

CAGGGACCTGCCTGACAGCAGCCTGATCCAGGGCGCGGCCCACGCCATCGTGGCCGCC 

ATCACCCAGCGGGGAACAGCTCACTGCTCCTGGCTGTCACCGAGGTCAAGGTGGAGAC 

GGTTGTTACGGGCGGCTCTTCCACAGGTCTGCTGGTGCCTGTGCTGTGTGGTGCCTTCA 

GCGTGCTGTGGCTGGCGTGCGTGGTCCTGTGCGTGTGGTGGACACGCAAGCGCAGGAA 

AGAGCGGGAGAGGAGCCGGCTGCCGCGGGAGGAGAGCGCCAACACAGTGGGCCCCGC 

TCAACCCCATCCGCAACCCCATCGAGCGGCCGGGGGGCCACAAGGACGTGCTCTACCA 

GTGCAAGAACTTCACGCCGCCGCCGCGCAGGGCGGACGAGGCGCTGCCCGGGCCGGC 

CGGCCACGCGGCGTCAGGGAGGATGAGGAGGACGAGGATCTGGGCCGCGGTGAGGAG 

GACTCCCTGGAGGCGGAGAAGTTCTCTCACACAAATTCACCAAAGATCCTGGCCGCTC 

GCCGGGGAGGCCGGCCCACTGGGCCTCAGGCCCCAAAGTGGACAACCGCGCGGTCAG 

GAGCATCAATGAGGCCCGCTACGCCGGCAAGGAGTAGGGGCGGCTGCGCTGGGCCGG 

GACCCAGGGCCCTCGGTGGGAGCCATGCCGTCTGCCGGACCCGGAGCCGAGGCATGTG 

CTAGTTTCTTTATTTTGTGTAAAAAAACCACCAAAAACAAAAACCAAATGTTTATTTTC 

TACGTTTCTTTAACCTTGTATAAATTATTCAGTAACTGTCAGGCTGAAAACAATGGAGT 

ATTCTCGGATAGTTGCTATTTTTGTAAAGTTTCCGTGCGTGGCACTCGCTGTATGAAAG 

GAGAGAGCAAAGGGTGTCTGCGTCGTCACCAAATCGTAGCGTTTGTTACCAGAGGTTG 

TGCACTGTTTACAGAATCTTCCTTTTATTCCTCACTCGGGTTTCTCTGTGGCTCCAGGCC 

AAAGTGCCGGTGAGACCCATGGCTGTGTTGGTGTGGCCCATGGCTGTTGGTGGGACC 

CGTGGCTGATGGTGTGGCCTGTGGCTGTCGGTGGGACTCGTGGCTGTCAATGGGACCTG 

TGGCTGTCGGTGGGACCTACGGTGGTCGGTGGGACCCTGGTTATTGATGTGGCCCTGGC 

TGCCGGCACGGCCCGTGGCTGTTGACGCACGTGTGGTTGTTAGTGGGGCCTGAGGTCAT 

CGGCGTGCCCAAGGCCGGCAGGTCAACCTCGCGCTTGCTGGCCAGTCCACCCTGCCTG 

CCGTCTGTGCTTCCTCCTGCCCAGAACGCCCGCTCCAGCGATCTCTCCACTGTGCTTTCA 

GAAGTGCCCTTCCTGCTGCGCAGTTCTCCCATCCTGGGACGGCGGCAGTATTGAAGCTC 

GTGACAAGTGCCTTCACACAGACCCCTCGCAACTGTCCACGCGTGCCGTGGCACCAGG 

CGCTGCCCACCTGCCGGCCCCGGCCGCCCCTCCTCGTGAAAGTGCATTTTTGTAAATGT 

GTACATATTAAAGGAAGCACTCTGTATATTTGATTGAATAATGCCACCAAAAAAAAAA 

AAAAAAAAAAATTCCTGCCC 



Figure 8 

MRAQGRGA3TPALLLLLALWQAARPMGYFELQLSALRNVNGELLSGACCDGDGRTTRA 
GGCGHDECDTYVRVCLKEYQAKVTPTGPCSYGHGATPVLGGNSFYLPPAGAAGDRARAR 
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PRAGGDQDPGI^IPFQFAWPRSFTLIVEAWDWDlWTTPl^ELLffiRVSHAGMIlSIPEDRWK 

SLHFSGHVAHLELQmVRa)Ebfr¥'SATCNKFCRPR]SIDFFGHYTCDQYGl^^ 

KECKEAVCKQGCNLDHGGCTVPGECRCSYGWQGRFCDECVPPGCVHGSCVEPWQCNCET 

NWGGLLCDKDLNYCGSHHPCTTSfGGTCINAEPDQYRCTCPDGYSGRNCEKAEHACTSNPC 

ANGGSCmWSGFEOaCPSGWSGPTCALDIDECASNPCAAGGTCVDQVDGFECICPEQWV 

GATCQLDVT^CEGKPCLNAFSCKm.IGGYYCDCIPGWKGINCEnNVNDCRGQCQHGGTCK 

DLVNGYQCVCPRGFGGRHCELERDKCASSPCHSGGLCEDLADGFHCHCPQGFSGPLCEVD 

VDIX^EPSPCRNGARCYNLEGDYYCACPDDFGGKNCSVPREPCPGGACRVIDGCGSDAGPG 

MPGTAASGVCGPHGRCVSQPGGNFSCICDSGFTGTYCHENIDDCLGQPCRNGGTCIDEVDA 

FRCFCPSGWEGELCDTNPNDCLPDPCHSRGRCYDLVNDFYCACDDGWKGKTCHSREFQC 

DAYTCSNGGTCYDSGDTFRCACPPGWKGSTCAVAKNSSCLPNPCVNGGTCVGSGASFSCI 

CRDGWEGRTCTHNTNDCNPLPCYNGGICVDGVNWFRCECAPGFAGPDCRINIDECQSSPC 

AYGATCVDEINGYRCSCPPGRAGPRCQEVIGFGRSCWSRGTPFPHGSSWVEDCNSCRCLDG 

RRDCSKVWCGWKPCLLAQQPEALSAQCPLGQRCLEKAPGQCLRPPCEAWGECGAEEPPST 

PCLPRSGHLDNNCARLTLHFNRDHVPQGTTVGAICSGIRSLPATRAVARDRLLVLLCDRAS 

SGASAVEVAVSFSPARDLPDSSLIQGAAHAIVAAITQRGlSrSSLLLAVTEVKVETWTGGSST 

GLLWVLCGAFSVLWLACWLCVWWTRKRRKERERSRLPREESA]WQWAPLNPIRM»ffiR 

PGGHKI)VLYQCK]SIFTPPPRRADEALPGPAGHAAVREDEEDEDLGRGEEDSI£AEKJFI^H^ 

FTKDPGRSPGRPAHWASGPKVDNRAVRSINEARYAGKE 



Figure 9 

MRSPRTRGRPGRPLSLLLALLCALRAKVCGASGQFELEILSMQNVNGELQNGNCCGGVRN 

PGDRKCTEIDECDTYFKVCLKEYQSRVTAGGPCSFGSGSTPVIGGNTFNLKASRGNDRNRIV 

LPFSFAWPRSYTLLVEAWDSSM)TIQPDSIIEKASHSGMINPSRQWQTLKQNTGIAHFEYQIR 

WCDDHYYGFGCmFCRPRDDFFGHYACDQNGNKlTCMEGWMGPDClSrECMCRQGCSPE^ 

GSCKLPGDCRCQYGWQGLYCDKCIPHPGCVHGTCNEPWQCLCETNWGGQLCDKDLNYC 

GTHQPCLNRGTCSNTGPDKYQCSCPEGYSGPNCEIAEHACLSDPCHKRGSCiCETSSGFECE 

CSPGWTGPTCSTNIDDCSPNNCSHGGTCQDLVNGFKCVCPPQWTGKTCQLDANECEAKPC 

VNARSCKNLIASYYCDCLPGWMGQNODMINDCLGQCQNDASCRDLVNGYRCICPPGYAG 

DHCERDroECASNPCLNGGHCQNEINRFQCLCPTGFSGNLCQLDIDYCEPNPCQNGAQCYN 

RASDYFCKCPEDYEGKNCSHLKDHCRTTTCEVIDSCTVAMASNDTTBGVRYISSNVCGPHG 

KCKSQSGGKFTCDCl^GFTGTYCEENIISnDCESNPCaa^GGTCIDGVNSYKCICSDGWEGAH 

CENNINDCSQNPCHYGGTCRDLVNDFYCDCKNGWKGKTCHSRDSQCDEATCNNGGTCY 

DEVDTFKCMCPGGWEGTTCNIARNSSCLPNPCHNGGTCWNGDSFTCVCKEGWEGPICTQ 

ITOTOCSPHPCYNSGTCVDGDNWYRCECAPGFAGPDCRININECQSSPCAFGATCA^ 

QCICPPGHSGAKCHEVSGRSCrTMGRVILDGAKWDDDCNTCQCLNGRVACSKVWCGPRPC 

RLHKSHNECPSGQSCrPVLDDQCFVRPCTGVGECRSSSLQPVKTKCTSDSYYQDNCANITFT 

FNKEMMSPGLTTEraCSEIJRmNIIXNrV'SAEYSrm.CEPSLSAN^ 

VK:EITDKIIDLVSKRDGNSSLIAAVAEWVQRRPLE3^TDFLWLL5SVLTVAWVCCLVTAF 
YWCVRE^aiKPSSHTHSAPEDlSrrTNNVREQLNQIKlSff 

TElNSEVEEDDMDKHQQKVRFAKQPVYTLVDREEKAPSGTFmiPNWTmQDN^ 
SL3SIRMBYTV 



Figure 10 

TCGAGGCGGCGATGCGGGCACGCGGCTGGGGACGCCTGCCTCGGCGGCTGCTGCTGCT 
ACTGGTTCTGTGCGTGCAGGCGACGCGGCCCATGGGCTATTTCGAGCTGCAGCTGAGC 
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GCGCTGCGGAACGTGAACGGGGAGCTGCTGAGCGGCGCCTGCTGTGACGGCGACGGC 

CQGACGACGCGCGCGGGGGGCTGCGGCCGCGACGAGTGCGACACGTACGTGCGCGTG 

TGCCTTAAGGAGTACCAGGCCAAGGTGACGCCCACGGGGCCCTGCAGCTACGGCTACG 

GCGCCACGCCCGTGCTGGGTGGCAACTCCTTCTACCTGCCGCCGGCGGGCGCTGCGGG 

GGACCGAGCGCGCGCGCGGTCTCGGACCGGCGGCCACCAGGACCCGGGCCTCGTCGTC 

ATTCCCTTTCAGTTCGCCTGGCCGCGTTCTTTCACCCTCATCGTGGAGGCCTGGGACTG 

GGACAATGACACCACTCCAGATGAGGAGCTGCTGATTGAGCGGGTGTCGCACGCTGGC 

ATGATCAACCCCGAGGACCGCTGGAAGAGCCTGCACTTCAGCGGCCACGTGGCACACC 

TGGAGCTGCAGATGCGAGTGCGCTGTGATGAGAACTACTACAGTGCCACCTGCAACAA 

GTTCTGCCGGCCCCGCAACGACTTCTTTGGCCACTATACCTGCGACCAGTACGGCAACA 

AGGCCTGCATGGATGGCTGGATGGGCAAAGAATGCAAAGAAGCCQTGTGTAAACAAG 

GATGTAATTTGCTCCACGGGGGATGCACTGTGCCTGGGGAGTGCAGGTGCAGCTACGG 

CTGGCAGGGCAAGTTCTGTGACGAGTGTGTCCCCTACCCTGGCTGCGTGCATGGCAGCT 

GTGTGGAGCCCTGGCACTGTGACTGTGAGACCAACTGiGGGTGGCCTGCTCTGCGACAA 

AGACCTGAACTACTGTGGCAGCCACCACCCCTGTGTCAACGGGGGTACCTGCATCAAT 

GCTGAGCCTGACCAATACCTCTGCGCCTGCCCAGATGGCTACTTGGGCAAGAACTGTG 

AGCGGGCTGAGCACGCCTGTGCCTCCAACCCGTGTGCCAATGGGGGCTCTTGCCACGA 

AGTGCCATCTGGCTTTGAATGCCACTGTCCGTCAGGATGGAGCGGACCCACCTGTGCG 

CTCGACATTGATGAGTGTGCCTCTAACCCATGTGCAGCGGGTGGTACCTGCGTGGATCA 

GGTGGACGGCTTCGAGTGCATCTGCCCGGAGCAGTGGGTGGGGGCTACTTGCCAGCTG 

GACGCCAATGAGTGTGAAGGGAAGCCGTGCCTTAATGCTTTTTCTTGCAAAAACCTGAT 

TGGCGGCTATTACTGTGATTGCCTCCCGGGCTGGAAGGGCATCAACTGCCAAATCAAC 

ATCAACGATTGTCATGGGCAGTGTCAGCATGGGGGCACCTGCAAGGACCTGGTCAATG 

GGTACCAGTGTGTGTGCCCGCGGGGCTTTGGAGGTCGCCATTGCGAACTAGAGTACGA 

CAAGTGTGCCAGCAGCCCCTGCCGCCGGGGTGGCATCTGCGAGGACCTGGTGGATGGC 

TTCCGCTGCCACTGCCCACGGGGCCTCTCTGGGCTGCACTGTGAGGTGGACATGGATCT 

CTGTGAACCAAGCCCCTGCCTCAACGGTGCTCGCTGCTACAACCTTGAGGGTGACTACT 

ACTGCGCCTGCCCAGAAGACTTTGGTGGCAAGAACTGCTCAGTGCCCAGGGACACATG 

CCCTGGCGGGGCATGTAGAGTGATCGATGGCTGCGGGTTCGAGGCAGGGTCCAGGGCA 

CGCGGTGTCGCACCCTCTGGTAtATGTGGCCCTCACGGGCACTGCGTTAGCCTGCCTGG 

GGGAAACTTCTCCTGCATCTGTGACAGCGGCTTCACAGGCACCTACTGCCATGAAAAC 

ATTGACGACTGCATGGGCCAGCCCTGCCGCAACGGGGGCACGTGCATTGACGAAGTGG 

ACTCCTtCCGCTGCTTCTGCCCCAGTGGCTGGGAAGGAGAACTCTGTGACATCAATCCC 

AACGACTGCCTCCCCGACCCCTGCCACAGCCGCGGCCGCTGCTATGACCTGGTCAATG 

ACTTCTACTGTGCCTGTGACGATGGCTGGAAGGGCAAGACCTGCCACTCACGCGAGTT 

CCAGTGTGACGCCTACACCTGCAGCAACGGTGGCACATGCTATGACAGCGGCGACACC 

TTCCGCTGCGCGTGCCCTCCGGGCTGGAAGGGCAGCACCTGCACCATCGCCAAGAACA 

GCAGCTGTGTGCCCAATCCCTGTGTGAATGGAGGCACCTGCGTGGGTAGCGGAGACTC 

TTTCTCCTGCATCTGCCGGGATGGCTGGGAGGGCCGCACCTGCACACATAACACCAAT 

GACTGCAACCCTCTGCCCTGCTATAACGGAGGCATCTGTGTTGATGGCGTCAACTGGTT 

CCGCTGCGAGTGTGCGCCTGGCTTTGCGGGTCCTGACTGCCGTATCAACATTGATGAGT 

GCCAGTCCTCGCCCTGTGCCTACGGAGCCACGTGTGTGGATGAGATCAACGGGTACCG 

CTGCAGCTGCCCACCAGGTCGTTCTGGCCCCAGGTGCCAGGAAGTGGTCATATTCACG 

AGGCCCTGCTGGTCCCGGGGAATGTCCTTCCCGCATGGGAGTTCCTGGATGGAAGACT 

GCAACAGCTGCCGCTGCCTGGATGGCCACCGGGATTGTAGCAAGGTATGGTGCGGATG 

GAAGCCTTGCCTGCTCTCTGGTCAGCCCAGCGATCCGAGTGCCCAGTGCCCCCCAGGG 

CAGCAATGTCAGGAGAAGGCCGTGGGTCAGTGCTTGCAGCCACCCTGTGAGAACTGGG 

GGGAGTGTACAGCGGAGGAGCCTCTGCCACCCAGCACCCCCTGTCAGCCACGGAGCAG 

TCATTTGGACAACAACTGTGCCCGACTCACACTGCGCTTCAACCGTGATCAAGTGCCTC 

AGGGCACCACCGTGGGCGCTATCTGCTCTGGAATCCGAGCCTTGCCTGCCACGAGGGC 

GGCGGCACACGACCGCCTCCTCCTGCTGCTTTGTGATCGAGCATCCTCGGGGGCCAGTG 

CTGTGGAGGTGGCTATGTCTTTCAGCCCTGCAAGGGACCTGCCTGACAGCAGCCTGATC 
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CAGAGCACAGCCCACGCCATCGTGGCTGCTATCACTCAGAGAGGAAATAGCTCACTGC 

TGCTGGCTGTCACCGAGGTCAAGGTGGAAACAGTTGTTATGGGTGGCTCTTCCACAGGT 

CTGTTGGTGCCCGTGCTGTGCAGCGTGTTCAGTGTGCTGTGGCTCGCCTGTGTGGTTAT 

CTGCGTATGGTGGACACGAAAGCGCAGGAAAGAACGTGAGAGGAGCCGGCTACCACG 

GGATGAGAGCACCAACAACCAGTGGGCCCCGCTCAATCCCATCCGCAACCCCATTGAG 

CGGCCAGGCGGCAGCGGTCTGGGAACTGGGGGCCACAAGGACATACTCTACCAGTGC 

AAAAACTTCACACCGCCGCCCCGCAGGGCAGGCGAGGCACTGCCCGGGCCAGCTGGCC 

ATGGGGCTGGTGGGGAGGACGAGGAGGATGAAGAGCTGAGCCGTGGAGATGGGGACT 

CCCCAGAGGCAGAGAAGTTCATCTCACACAAGTTCACCAAAGACCCCAGCTGCTCCCT 

CGGAAGGCCAGCCTGCTGGGCTCCAGGGCCCAAAGTGGACAACCGCGCCGTCAGAAG 

TACCAAGGACGTGCGCCGTGCTGGCAGGGAGTAGCCAGCCACCAGGCTGGCACCCAG 

AACCCTTGCTGGCACCACGCTGCCTGCCGGACCATAGGAGGCCAAGGCCGTGTGCATA 

GTTTCTTTATTTTGTGTAAAAAACAAAACCAAAACCAAAAAACAAATGTTTATTTTTTA 

CGTTTCTTTAACCTTGTATAAATTATTCAACGGCTGTCAGGCGGAAAACAACGGAGTAT 

TCTCGGATCATTGCTATTTTTGTAAAGTTTCCGCGTCCGCACGCACTGTGGCAGGAGAG 

CAGGGCGTGTGTATGTGTGTGTGTGTGTGTCCTCACC 



Figure 1 1 . 

MLCDKDLNYCGSHHPCVNGGTCINAEPDQYLCACPDGYLGKNCERAEHACASNPCANGG 

SCHEVPSGFECHCPSGWSGPTCALDDDECASNPCAAGGTCVDQVDGFECICPEQWVGATC 

QLDANECEGKPCmAFSCKM^IGGYYCDCDPGWKGINCQITINDCHGQVSAWGHLQGPVN 

GYQCVCPRGFGVKHCELEYDKCASSPCRRGGICEDLVDGFRCHC3PRGLSGLHCEVDMDLC 

EPSPCFNGVRCYNLEGDYYCACPEDFGGKNCSVPRDTCPGGACRVIDGCGFEAGSRARGV 

APSGICGPHGHCVSLPGGNFSCICDSGFTGTYCHENIDDCMGQPCRNGGTCIDEVDSFRCFC 

PSGWEGELCDINPNDCIPDPCHSRGRCYDLVNDFYCACTJDGWKGKTCHSREFQCDAYTC 

SNGGTCYDSGDTFRCACPPGWKGSTCTIAKNSSCVPNPCVNGGTCVGSGDSFSCICRDGWE 

GRTCTHNTNDCNPLPCYNGGICVDGVHWFACECAPGF 



Figure 12 

GAAGGCCATGGTCTCCCCACGGATGTCCGGGCTCCTCTCCCAGACTGTGATCCTAGCGC 
TCATTTTCCTCCCCCAGACACGGCCCGCTGGCGTCTTCGAGCTGCAGATCCACTCTTTC 
GGGCCGGGTCCAGGCCCTGGGGCGCCGCGGTCCCCCTGCAGCGCCCGGCTCCCCTGCC 
GCCTCTTCTTCAGAGTCTGCCTGAAGCCTGGGCTCTCAGAGGAGGCCGCCGAGTCCCCG 

tgcgccctgggcgcggcgctgagtgcgcgcggaccggtctacaccgagcagcccggag 

cgcccgcgcctgatctcccactgcccgacgggctcttgcaggtgcccttccgggacg 

cctggcctggcaccttctctttcatcatcgaaacctggagagaggagttaggagacca 

gattggagggcccgcctggagcctgctggcgcgcgtggctggcaggcggcgcttggca 

gccggaggcccgtgggcccgggcattcagcgcgcaggcgcctgggagctgcgcttctc 

gtaccgcgcgcgctgcgagccgcctgccgtcgggaccgcgtgcacgcgcctctgccgt 

ccgcgcagcgccccctcgcggtgcggtccgggactgcgcccctgcgcaccgctcgagg 

acgaatgtgaggcgccgctggtgtgccgagcaggctgcagccctgagcatggcttctg 

tgaacagcccggtgaatgccgatgcctagagggctggactggacccctctgcacggtc 

cctgtctccaccagcagctgcctcagccccaggggcccgtcctctgctaccaccggatg 

ccttgtccctgggcctgggccctgtgacgggaacccgtgtgccaatggaggcagctgt 

agtgagacacccaggtcctttgaatgcacctgcccgcgtgggttctacgggctgcggt 

gtgaggtgagcggggtgacatgtgcagatggaccctgcttcaacggcg 
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GCTTGTGTGTCGGGGGTGCAGACCCTGACTCTGCCTACATCTGCCACTGCCCACCTGGT 

TTCCAAGGCTCCAACTGTGAGAAGAGGGTGGACCGGTGCAGCCTGCAGCCATGCCGCA 

ATGGCGGACTCTGCCTGGACCGGGCCACGCCCTGCGCTGCCGCTGCCGCGCCGGCTTC 

GCGGGTCCTCGCTGCGAGCACGACCTGGACGACTGCGCGGGCCGCGCCTGCGCTAACG 

GCGGCACGTGTGTGGAGGGCGGCGGCGCGCACCGCTGCTCCTGCCGCTGGGCTTCGGC 

GGCCGCGACTGCCGCGAGCGCGCGGACCCGTGCGCCGCGCGCCCCTGTGCTCACGGC 

GGCCGCTGCTACGCCCACTTCTCCGGCCTCGTCTGCGCTTGCGCTCCCGGCTACATGGG 

AGCGCGGTGTGAGTTCCCAGTGCACCCCGACGGCGCAAGCGCCTTGCCCGCGGCCCCG 

CCGGGCCTCAGGCCCGGGGACCCTCAGCGCTACCTTTTGCCTCCGGCTCTGGGACTGCT 

CGTGGCCGCGGGCGTGGCCGGCGCTGCGCTCTTGCTGGTCCACGTGCGCCGCCGTGGC 

CACTCCCAGGATGCTGGGTCTCGCTTGCTGGCTGGGACCCCGGAGCCGTCAGTCCACG 

CACTCCCGGATGCACTCAACAACCTAAGGACGCAGGAGGGTTCCGGGGATGGTCCGG 

CTCGTCCGTAGATTGGAATCGCCCTGAAGATGTAGACCCTCAAGGGATTTATGTCATAT 

CTGCTCCTTCCATCTACGCTCGGGAGGTAGCGACGCCCCTTTTCCCCCCGCTACACACT 

GGGCGCGCTGGGCAGAGGCAGCACCTGCTTTTTCCCTACCCTTCCTCGATTCTGTCCGT 

GAAATGAATTGGGTAGAGTCTCTGGAAGGTTTTAAGCCCATTTTCAGTTCTAACTTACT 

TTCATCCTATTTTGCATCCCTCTTATCGTTTTGAGCTACCTGCCATCTTCTCTTT 



Figure 13 

MVSPRMSGLLSQTVILALIPLPQTRPAGWELQIHSFGPGPGPGAPRSPCSARLPCKLFFRVC 

LBCPGLSEEAAESPCALGAALSARGPVYTEQPGAPAPDLPLPDGLLQVPFRDAWPGTFSFIIE 

TWREELGDQIGGPAWSLLARVAGRRRLAAGGPWARDIQRAGAWELRFSYRARCEPPAVG 

TACTRLCRPRSAPSRCGPGLRPCAPLEDECEAPLVCRAGCSPEHGFCEQPGECRCLEGWTG 

PLCTVPVSTSSCLSPRGPSSATTGCLVPGPGPCDGNPCANGGSCSETPRSFECTCPRGFYGLR 

CEVSGWCADGPCFNTGGLCVGGADPDSAYICHCPPGFQGSNCEKRVDRCSLQPCKNGGLC 

LDLGHALRCRCRAGFAGPRCEHDLDDCAGRACANGGTCVEGGGAHRCSCALGFGGRDCR 

ERADPCAARPCAHGGRCYAHFSGLVCACAPGYMGARCEFPVHPDGASALPAAPPGLRPG 

DPQRYLLPPALGLLVAAGVAGAALLLVHVRRRGHSQDAGSRLLAGTPEPSVHALPDALNN 

LRTQEGSGDGPSSSVDWNEa>EDVDPQGrVVISAPSIYAREVATPOTPLHTGRAGQRQHL 

PYPSSILSVK 

Figure 14 

AAACCGGAACGGGGCCCAACTTCTGGGGCCTGGAGAAGGGAAACGAAGTCCCCCCCG 

GTTTCCCGAGGTGCCTTTCCTCGGGCATCCTTGGTTTCGGCGGGACTTCGCAGGGCGGA 

TATAAAGAACGGCGCCTTTGGGAAGAGGCGGAGACCGGCTTTAAAGAAAGAAGTCTTG 

GTCCTGCGGCTTGGGCGAGGCAAGGGCGAGGCAGGGCGCTTTCTGCCGACGCTCCCCG 

TGGCCCTACGATCCCCCGCGCGTCCGCCGCTGTTCTAAGGAGAGAAGTGGGGGCCCCC 

CAGGCTCGCGCGTGGAGCGAAGCAGCATGGGCAGTCGGTGCGCGCTGGCCCTGGCGT 

GCTCTCGGCCTTGCTGTGTCAGGTCTGGAGCTCTGGGGTGTTCGAACTGAAGCTGCAGG 

AGTTCGTCAACAAGAAGGGGCTGCTGGGGAACCGCAACTGCTGCCGCGGGGGCGCGG 

GGCCACCGCCGTGCGCCTGCCGACCTTCTTCCGCGTGTGCCTCAAGCACTACCAGGCCA 

GCGTGTCCCCCGAGCCGCCCTGCACCTACGGCAGCGCCGTCACCCCCGTGCTGGGCGT 

CGACTCCTTCAGTCTGCCCGACGGCGGGGGCGCCGACTCCGCGTTCAGCAACCCCATC 

CGCTTCCCCTTCGGCTTCACCTGGCCGGGCACCTTCTCTCTGATTATTGAAGCTCTCC 

ACACAGATTCTCCTGATGACCTCGCAACAGAAAACCCAGAAAGACTCATCAGCCGCCT 

GGCCACCCAGAGGCACCTGACGGTGGGCGAGGAGTGGTCCCAGGACCTGCACAGCAG 

CGGCCGCACGGACCTCAAGTACTCTACCGCTTCGTGTGTGACGAACACTACTACGGAG 

AGGGCTGCTCCGTTTTCTGCCGTCCCCGGGACGATGCCTTCGGCCACTTCACCTGTGGG 

GAGCGTGGGGAGAAAGTGTGCAACCCTGGCTGGAAAGGGCCCTACTGCACAGAGCCG 
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ATCTGCCTGCCTGGATGTGATGAGCAGCATGGATTTTGTGACAAACCAGGGGAATGCA 

AGTGCAQAGTGGGCTGGCAGGGCCGGTACTGTGACGAGTGTATCCGCTATCCAGGCTG 

TCTCCATGGCACCTGCCAGCAGCCCTGGCAGTGCAACTGCCAGGAAGGCTGGGGGGGC 

CTTTTCTGCAACCAGGACCTGAACTACTGCACACACCATAAGCCCTGCAAGAATGGAG 

CCACCTGCACCAACACGGGCCAGGGGAGCTACACTTCTCTTGCCGGCCTGGGTACACA 

GGTGCCACCTGCGAGCTGGGGATTGACGAGTGTGACCCCAGCCCTTGTAAGAACGGAG 

GGAGCTGCACGGATCTCGAGAACAGCTACTCCTGTACCTGCCCACCCGGCTTCTACGG 

CAAAATCTGTGAATTGAGTGCCATGACCTGTGCGGACGGCCCTTGCTTTAACGGGGGTC 

GGTGCTCAGACAGCCCCGATGGAGGGTACAGCTGCCGCTGCCCCGTGGGCTACTCCGG 

CTTCAACTGTGAGAAGAAAATTGACTACTGCAGCTCTTCACCCTGTTCTAATGGTGCCA 

AGTGTGTGGACCTCGGTGATGCCTACCTGTGCCGCTGCCAGGCCGGCTTCTCGGGGAG 

GCACTGTGACGACAACGTGGACGACTGCGCCTCCTCCCCGTGCGCCAACGGGGGCACC 

TGCCGGGATGGCGTGAACGACTTCTCCTGCACCTGCCCGCCTGGCTACACGGGCAGGA 

ACTGCAGTGCCCCCGTCAGCAGGTGCGAGCACGCACCCTGCCACAATGGGGCCACCTG 

CCACCAGAGGGGCACGGCTATGTGTGCGAATGTGCCCGAAGCTACGGGGGTCCCAACT 

GCCAGTTCCTGCTCCCCGAGCTGCCCCCGGGCCCAGCGGTGGTGGACCTCACTGAGAA 

GCTAGAGGGCCAGGGCGGGCCATTCCCCTGGGTGGCGTGTGCGCCGGGGTCATCCTTG 

TCCTCATGCTGCTGCTGGGCTGTGCCGCTGTGGTGGTCTGCGTCCGGCTGAGGCTGCAG 

AAGCACCGGCCCCCAGCCGACCCCTGCCGGGGGGAGACGGAGACCATGAACAACCTG 

GCAACTGCCAGCGTGAGAAGGACATCTCAGTCAGCATCATCGGGGCCACGCAGATCAA 

GAACACCAACAAAAGGCGGACTTCCACGGGGACCACAGCGCCGACAAGAATGGCTTC 

AAGGCCCGCTACCCAGCGGTGGACATAACCTCGTGCAGGACCTCAAGGGTGACGACAC 

CGCCGTCAGGGACGCGCACAGCAAGCGTGACACCAGTGCCAGCCCCAGGGCTCCTCAG 

GGGAGGAGAAGGGGACCCCGACCACACTCAGGGGTGGAGAAGCATCGAAAGAAAAA 

GGCCGGACTCGGGCTGTTCAACTTCAAAAGACACCAAGTACCAGTCGGTGTACGTCAT 

ATCCGAGGAGAAGGATGAGTGCGTCATAGCAACTGAGGTGTAAAATGGAAGTGAGAT 

GGCAAGACTCCCGTTCTCTTAAAATAAGTAAAATTCCAAGGATATATGCCCCAACGAA 

TGCTGCTGAAGAGGAGGGAGGCCTCGTGGACTGCTGCTGAGAAACCGAGTTCAGACCG 

AGCAGGTTCTCCTCCTGAGGTCCTCGACGCCTGCCGACAGCCTGTCGCGGCCCGGCCGC 

CTGCGGCACTGCCTTCCGTGACGTCGCCGTTGCACTATGGACAGTTGCTCTTAAGAGAA 

TATATATTTAAATGGGTGAACTGAATTACGCCTAAGAAGCATGCACTGCCTGAGTGTAT 

ATTTTGGATTCTTATGAGCCAGTCTTTTCTTGAATTAGAAACACAAACACTGCCTTTATT 

GTCCTTTTTGATACGAAGATGTGCTTTTTCTAGATGGAAAAGATGTGTGTTATTTTTTGG 

ATTTGTAAAAATATTTTTCATGATATCTGTAAAGCTTGAGTATTTTGTGATGTTCGTTTT 

TTATAATTTAAATTTTGGTAAATATGTACAAAGGCACTTCGGGTCTATGTGACTATATT 

TTTTTGTATAtAAATGTATTTATGGAATATTGTGCCAATGTTATTTGAGTTTTTTACTGT 

TTTGTTAATGAAGAAATTCCTTTTTAAAATATTTTTCCAAAATAAATTTTATGAGGAATT 

C 

Figure 15 

MGSRCALALAVLSALLCQVWSSGVFELKLQEFVNKKGLLGNKSfCCRGGAGPPPCACRTFF 

RVCLKEIYQASVSPEPPCTYGSAVTPVLGVDSFSLPDGGGADSAFSNPIRFPFGFTWPGTFSLI 

ffiALHTDSPDDLATENPERLISRJLATQRHLTVGEEWSQDLHSSGRTDLKYSYRFVCDEHYY 

GEGCSVFCRPRDDAFGHFTCGERGEKVCNPGWKGPYCTEPICLPGCDEQHGFCDKPGECK 

CRVGWQGRYCDECIRYPGCLHGTCQQPWQCNCQEGWGGLFCNQDLNYCTHHKPCKNGA 

TCTNTGQGSYTCSCRPGYTGATCELGIDECDPSPCKNGGSCTDLENSYSCTCPPGFYGKICE 

LSAMTCADGPCFNGGRCSDSPDGGYSCRCPVGYSGFNCEKKIDYCSSSPCSNGAK.CVDLG 

DAYLCRCQAGFSGRECDDNVDDCASSPCANGGTCRDGVNDFSCTCPPGYTGRNCSAPVSR 

CEHAPCHNGATCHQRGHGYVCECARSYGGPNCQFLLPELPPGPAWDLTEKLEGQGGPFP 

WAVCAGVILVLMLLLGCAAVWCVRLRLQKtffiPPADPCRGETETM^ML^ 
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VSHGATQIKJSmSIKXADFHGDHSADKNGFKARYPAVDYmVQDLKGDDTAVRDAHSKE^ 
TKCQPQGSSGBEKGTPTTLRGGEASERKRPDSGCSTSKDTKYQSVYVISEEKDECVIATEV 



Figure 16 

ATGGCGGCAGCGTCCCGGAGCGCCTCTGGCTGGGCGCTACTGCTGCTGGTGGCACTTT 

GGCAGCAGCGCGCGGCCGGCTCCGGCGTCTTCCAGCTGCAGCTGCAGGAGTTCATCAA 

CGAGCGCGGCGTACTGGCCAGTGGGCGGCCTTGCGAGCCCGGCTGCCGGACTTTCTTC 

CGCGTCTGCCTTAAGCACTTCCAGGCGGTCGTCTCGCCCGGACCCTGCACCTTCGGGAC 

GTCTCCACGCCGGTATTGGGCACCAACTCCTTCGCTGTCCGGGACGACAGTAGCGGCG 

GGGGGCGCAACCCTCTCCAACTGCCCTTCAATTTCACCTGGCCGGGTACCTTCTCGCT 

CATCATCGAAGCTTGGCACGCGCCAGGAGACGACCTGCGGCCAGAGGCCTTGCCACCA 

GATGCACTCATCAGCAAGATCGCCATCCAGGGCTCCCTAGCTGTGGGTCAGAACTGGT 

TATTGGATGAGCAAACCAGCACCCTCACAAGGCTGCGCTACTCTTACCGGGTCATCTGC 

AGTGACAACTACTATGGAGACAACTGCTCCCGCCTGTGCAAGAAGCGCAATGACCACT 

TCGGCCACTATGTGTGCCAGCCAGATGGCAACTTGTCCTGCCTGCCCGGTTGGACTGGG 

GAATATTGCCAACAGCCTATCTGTCTTTCGGGCTGTCATGAACAGAATGGCTACTGCA 

GCAAGCCAGCAGAGTGCCTCTGCCGCCCAGGCTGGCAGGGCCGGCTGTGTAACGAATG 

CATCCCCCACAATGGCTGTCGCCACGGCACCTGCAGCACTCCCTGGCAATGTACTTGTG 

ATGAGGGCTGGGGAGGCCTGTTTTGTGACCAAGATCTCAACTACTGCACCCACCACTC 

CCCATGCAAGAATGGGGCAACGTGCTCCAACAGTGGGCAGCGAAGCTACACCTGCACC 

TGTCGCCCAGGCTACACTGGTGTGGACTGTGAGCTGGAGCTCAGCGAGTGTGACAGCA 

ACCCCTGTCGCAATGQAGGCAGCTGTAAGGACCAGGAGGATGGCTACCACTGCCTGTG 

TCCTCCGGGCTACTATGGCCTGCATTGTGAACACAGCACCTTGAGCTGCGCCGACTCCC 

CCTGCTTCAATGGGGGCTCCTGCCGGGAGCGCAACCAGGGGGCCAACTATGCTTGTGA 

ATGTCCCCCCAACTTCACCGGCTCCAACTGCGAGAAGAAAGTGGACAGGTGCACCAGC 

AACCCCTGTGCCAACGGGGGACAGTGCCTGAACCAGGTCCAAGCCGCATGTGCCGCTG 

CCGTCCTGGATTCACGGGCACCTACTGTGAACTCCACGTCAGCGACTGTGCCCGTAACC 

CTTGCGCCCACGGTGGCACTTGCCATGACCTGGAGAATGGGCTCATGTGCACCTGCCC 

TGCCGGCTTCTCTGGCCGACGCTGTGAGGTGCGGACATCCATCGATGCCTGTGCCTCGA 

GTCCCTGCTTCAACAGGGCCACCTGCTACACCGACCTCTCCACAGACACCTTTGTGTGC 

AACTGCCCTTATGGCTTTGTQGGCAGCCGCTGCGAQTTCCCCGTGGGCTTGCCGCCCAG 

CTTCCCCTGGGTGGCCGTCTCGCTGGGTGTGGGGCTGGCAGTGCTGCTGGTACTGCTGG 

GCATGGTGGCAGTGGCTGTGCGGCAGCTGCGGCTTCGACGGCCGGACGACGGCAGCAG 

GGAAGCCATGAACAACTTGTCGGACTTCCAGAAGGACAACCTGATTCCTGCCGCCAGC 

TTAAAAACACAAACCAGAAGAAGGAGCTGGAAGTGGACTGTGGCCTGGACAAGTCCA 

ACTGTGGCAACAGCAAAACCACACATTGGACTATAATCTGGCCCCAGGGCCCCTGGGG 

CGGGGGACCATGCCAGGAAGTTTCCCCACAGTGACAAGAGCTTAGGAGAGAAGGCGC 

CACTGCGGTTACACAGTGAAAAGCCAGAGTGCGGATATCAGCGATATGCTCCCCCAGG 

GACTCCATGTACCAGTCTGTGTGTTTGATATCAGAGGAGAGGAATGAATGTGTCATTGC 

CACGGAGGTATAA 

Figure 17 

MAAASRSASGWALLLLVALWQQRAAGSGVFQLQLQEFINERGVLASGRPCEPGCRTFFRV 

CLKIJFQAWSPGPCTFGTVSTPVLGTNSFAVM)DSSGGGRNPLQLPFNFTWPGTFSLIIEAW 

HAPGDDLRPEALPPDALISKIAIQGSLAVGQNWLLDEQTSTLTRLRYSYRVICSDNYYGDN 

CSRLCKXENDHFGHYVCQPDGNLSCLPGWTGBYCQQPICLSGCHEQNGYCSKPAECLCRP 

GWQGRLCNECIPHNGCRHGTCSTPWQCTCDEGWGGLFCDQDLNYCTHHSPCKNGATCSN 

SGQRSYTCTCRPGYTGVDCELELSECDSNPCRNGGSCKDQEDGYHCLCPPGYYGLHCEHS 

TI^CADSPOT^GGSCRERNQGAlSnrACECPPOTTGSNCEKKVDRCTSNPCANGGQCLNR 
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GPSRMCRCRPGFTGTYCELHVSDCAKNPCAHGGTCHDLENGLMCTCPAGFSGRRCEVRTS 

IDACASSPCFNRATCYTDLSTDTFVCNCPYGFVGSRCEFPVGLPPSFPWVAVSLGVGLAVLL 

VLLGMVAVAWQLRLRRPDDGSREAMNNLSDFQKDmiPAAQLKNTNQKKEi:EVDCGLD 

KSNCGKQQNHTLDYNLAPGPLGRGTMPGKJFPHSDKSLGEKAPLRLHSEKPECRISAICSPR 

DSMYQSVCLISEERNECVIATEV 

Figure 18 

CTCGCAGGCTAGGAACCCGAGGCCAAGAGCTGCAGCCAAAGTCACTTGGGTGCAGTGT 

ACTCCCTCACTAGCCCGCTCGAGACCCTAGGATTTGCTCCAGGACACGTACTTAGAGCA 

GCCACCGCCCAGTCGCCCTCACCTGGATTACCTACCGAGGCATCGAGCAGCGGAGTTT 

TTGAGAAGGCGACAAGGGAGCAGCGTCCCGAGGGAATCAGCTTTTCAGGAACTCGGCT 

GGCAGACGGGACTTGCGGGAGAGCGACATCCCTAACAAGCAGATTCGGAGTCCCGGA 

GTGGAGAGGACACCCCAAGGGATGACGCCTGCGTCCCGGAGCGCCTGTCGCTGGGCGT 

ACTGCTGCTGGCGGTACTGTGGCCGCAGCAGCGCGCTGCGGGCTCCGGCATCTTCCAG 

CTGCGGCTGCAGGAGTTCGTCAACCAGCGCGGTATGCTGGCCAATGGGCAGTCCTGCG 

AACCGGGCTGCCGGACTTTCTTCCGCATTTGCCTTAAGCACTTCCAGGCAACCTTCTCC 

GAGGGACCCTGCACCTTTGGCAATGTCTCCACGCCGGTATTGGGCACCAACTCCTTCGT 

CGTCAGGGACAAGAATAGCGGCAGTGGTCGCAACCCTCTGCAGTTGCCCTTCAATTTC 

ACCTGGCCGGGAACCTTCTCACTCAACATCCAAGCTTGGCACACACCGGGAGACGACC 

TGCGGCCAGAGACTTCGCCAGGAAACTCTCTCATCAGCCAAATCATCATCCAAGGCTC 

TCTTGCTGTGGGTAAGATTTGGCGAACAGACGAGCAAAATGACACCCTCACCAGACTG 

AGCTACTCTTACCGGGTCATCTGCAGTGACAACTACTATGGAGAGAGCTGTTCTCGCCT 

ATGCAAGAAGCGCGATGACCACTTCGGACATTATGAGTGCCAGCCAGATGGCAGCCTG 

TCCTGCCTGCCGGGCTGGACTGGGAAGTACTGTGACCAGCCTATATGTCTTTCTGGCTG 

TCATGAGCAGAATGGTTACTGCAGCAAGCCAGATGAGTGCATCTGCCGTCCAGGTTGG 

CAGGGTCGCCTGTGCAATGAATGTATCCCCCACAATGGCTGTCGTCATGGCACCTGCA 

GCATCCCCTGGCAGTGTGCCTGCGATGAGGGATGGGGAGGTCTGTTTTGTGACCAAGA 

TCTCAACTACTGTACTCACCACTCTCCGTGCAAGAATGGATCAACGTGTTCCAACAGTG 

GGCCAAAGGGTTATACCTGCACCTGTCTCCCAGGCTACACTGGTGAGCACTGTGAGCT 

GGGACTCAGCAAGTGTGCCAGCAACCCCTGTCGAAATGGTGGCAGCTGTAAGGACCAG 

GAGAATAGCTACCACTGCCTGTGTCCCCCAGGCTACTATGGCCAGCACTGTGAGCATA 

GTACCTTGACCTGTGCGGACTCACCCTGCTTCAATGGGGGCTCTTGCCGGGAGCGCAAC 

CAGGGGTCCAGTTATGCCTGCGAATGCCCCCCCAACTTTACCGGCTCTAACTGTGAGAA 

GAAAGTAGACAGGTGTACCAGCAACCCGTGTGCCAATGGAGGCCAGTGCCTGAACAG 

AGGTCCAAGCCGAACCTGCCGCTGCCGGCCTGGATTCACAGGCACCCACTGTGAACTG 

CACATCAGCGATTGTGCCCGAAGTCCCTGTGCCCACGGGGGCACTTGCCACGATCTGG 

AGAATGGGCCTGTGTGCACCTGCCCCGCTGGCTTCTCTGGCAGGCGCTGCGAGGTGCG 

GATAACCCACGATGCCTGTGCCTCCGGACCCTGCTTCAATGGGGCCACCTGCTACACTG 

GCCTCTCCCCAAACAACTTCGTCTGCAACTGTCCTTATGGCTTTGtGGGCAGCCGCTGC 

GAGTTTCCCGTGGGCTTGCCACCCAGCTTCCCCTGGGTAGCTGTCTCGCTGGGCGTGGG 

GCTAGTGGTACTGCTGGTGCTGCTGGTCATGGTGGTAGTGGCTGTGCGGCAGCTGCGGC 

TTCGGAGGCCCGATGACGAGAGCAGGGAAGCCATGAACAATCTGCAGACTTCCAGAA 

GGACAACCTAATCCCTGCCGCCCAGCTCAAAAACACAAACCAGAAGAAGGAGCTGGA 

GTGGACTGTGGTCTGGACAAGTCCAATTGTGGCAAACTGCAGAACCACACATTGGACT 

ACAATCTAGCCCCGGGACTCCTAGGACGGGGCAGCATGCeTGGGAAGTATCCTCACAG 

TGACAAGAGCTTAGGAGAGAAGTGCCACTTCGGTTACACAGTGAGAAGCCAGAGTGTC 

GAATATCAGCCATTTGCTCTCCCAGGGACTCTATGTACCAATCAGTGTGTTTGATATCA 

GAAGAGAGGAACGAGTGTGTGATTGCCACAGAGGTATAAGGCAGAGCCTACTCAGAC 

ACCCAGCTCCGGCCCAGCAGCTGGGCCTTCCTTCTGCATTGTTTACATTGCATCCTGT 

ATGGGACATCTTTAGTATGCACAGTGCTGCTCTGCGGAGGAGGAGGGAATGGCATGAA 

CTGAACAGACGTGAACCCGCCAAGAGTTGCACCGGCTCTGCACACCTCCAGGAGTCTG 
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CCTGGCTTCAGATGGGCAGCCCCGCCAAGGGAACAGAGTTGAGGAGTTAGAGGAGCAT 

CAGTTGAGCTGATATCTAAGGTGCCTCTCGAACTTGGACTTGCTCTGCCAACAGTGGTC 

ATCATGGAGCTCTTGACTGTTCTCCAGAGAGTGGCAGTGGCCCTAGTGGGTCTTGGCGC 

TGCTGTAGCTCCTGTGGGCATCTGTATTTCCAAAGTGCCTTTGCCCAGACTCCATCC 

TCACAGCTGGGCCCAAATGAGAAAGCAGAGAGGAGGCTTGCAAAGGATAGGCCTCCC 

GCAGGCAGAACGCCTTGGAGTTTGGCATTAAGCAGGAGCTACTCTGCAGGTGAGGAAA 

GCCCGAGGAGGGGACACGTGTGCTCCTGCCTCCAACCCCAGCAGGTGGGGTGCCACCT 

GCAGCCTCTAGGCAAGAGTTGGTCCTTCCCCTGGTCCTGGTGCCTCTGGGCTCATGTGA 

ACAGATGGGCTTAGGGCACGCCCCTTTTGCCAGCCAGGGGTACAGGCCTCACTGGGGA 

GCTCAGGGCCTTCATGCTAAACTCCCAATAAGGGAGATGGGGGGAAGGGGGCTGTGC 

CTAGGCCCTTCCCTCCCTCACACCCATTTTTGGGCCCTTGAGCCTGGGCTCCACCAGTG 

CCCACTGTTGCCCCGAGACCAACCTTGAAGCCGATTTTCAAAAATCAATAATATGAGGT 

TTTGTTTTGTAGTTTATTTTGGAATCTAGTATTTTGATAATTTAAGAATCAGAAGCACTG 

GCCTTTCTACATTTTATAACATTATTTTGTATATAATGTGTATTTATAATATGAAACAGA 

TGTGTACATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Figure 19 

MTPASRSACRWALLLLAVLWPQQRAAGSGIFQLRLQEFVNQRGMLANGQSCEPGCRTFFR 

ICLKHFQATFSEGPCTFGNVSTPVLGmSFVVRDKNSGSGRNPLQLPFNFrWPGTFSLNIQA 

WHTPGDDLRPETSPGNSLISQinQGSLAVGKIWRTDEQNDTLTRLSYSYRVICSDNYYGESC 

SRLCKKRDDHFGHYECQPDGSLSCLPGWTGKYCDQPICLSGCHEQNGYCSKPDECICRPG 

WQGRLCNECIPHNGCRHGTCSIPWQCACDEGWGGLFCDQDLNYCTHHSPCKNGSTCSNS 

GPKGYTCTCLPGYTGBHCELGLSKCASNPCRNGGSCKDQENSYHCLCPPGYYGQHCEHST 

LTCADSPCFNGGSCRERNQGSSYACECPPNFTGSNCEKKVDRCTSNPCANGGQCLNRGPSR 

TCRCRPGFTGTHCELHISDCARSPCAHGGTCHDLENGPVCTCPAGFSGRRCEVRITHDACA 

SGPCFNGATCYTGLSP]Sra>JFVCNCPYGFVGSRCEFPVGLPPSFPWVAVSLGVGLVVLLVLLV 

MVWAWQLRLKElPDDESREAMimLSDFQKDNLIPAAQLKnsrTNQKKELEVDCGLDKSNC 

GKLQNHTLDYTSILAPGLLGRGSMPGKYPHSDKSLGEKVPLRLHSEKPECRISAICSPRDSMY 

QSVCLISEERNECVIATEV 
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Figure 20 




— 42 



Western blot analysis of Notch 2 expression in human germ ceU tumour derived ceU 
lines. 

Western blot probed with antibody specific for Uie intracellular portion of human 
NOTCH2 and visualised using chemilumenesence. Lanes from left to right 1: BeWo, 2: 
TEEA-1, 3: S33KE, 4: 2102 Ep 2A6, 5: 2102 Ep 4D3, 6: NTERA2/D1 8 days exposure 
to retinoic acid, 7: NTERA2/D1 EC ceUs. Molecular weight markers are indicated on the 
right in kDa. Notch2 protein product is visualized at apprx 100 kDa 
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Notch- 3 
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Figure 22 

. AAACCCACTCCACCTTACTACCAGACAACCTTAGCCAAACCATTTACCCAAATAAAGT 
ATAGGCGATAGAAATTGAAACCTGGCGCAATAGATATAGTACCGCAAGGGAAAGATG 
AAAAATTATAACCAAGCATAATATAGCAAGGACTAACCCCTATACCTTCTGCATAATG 
AATTAACTAGAAATAACTTTGCAAGGAGAGTCAAAGCTAAGGCCGCCGAAACCAGGCG 
AGCTACCTAAGAACAGCTAAAAGAGCACACCCGTCTATGTAGCAAAATAGTGGGAAG 
ATTTATAGGTAGAGGCGACAAACCTACCGAGCCTGGTGATAGCTGGTTGTCCAAGATA 
GAATCTTAGTTCAACTTTAAATTTGCCCACAGAACCCTCTAAATCCCCTTGTAAATTTA 
ACTGTTAGTCCAAAGAGGAACAGCTCTTTGGACACTAGGAAAAAACCTTGTAGAGAGA 
GTGTCAGCCCAATTCCACACTTTTCCACATGTTGGATGGCCTTGGAGTGGTAGCCATAA 
GCATTTTTGGAATTCAACTAAAAACTGAAGGATCCTTQAGQACGGCAGTACCTGGCAT 
ACCTACACAGTCAGCGTTCAACAAGTGTTTGCAAAGGTACATTGGGGCACTGGGGGCA 
CGAGTGATCTGTGACAATATCCCTGGTTTGGTGAGCCGGCAGCGGCAGCTGTGCCAGC 
GTTACCCAGACATCATGCGTTCAGTGGGCGAGGGTGCCCGAGAATGGATCCGAGAGTG 
TCAGCACCAATTCCGCCACCACCGCTGGAACTGTACCACCCTGGACCGGGACCACACC 
GTCTTTGGCCGTGTCATGCTCAGAAGTAGCCGAGAGGCAGCTTTTGTATATGCCATCTC 
ATCAGCAGGGGTGATCCACGCTATTACTCGCGCCTGTAGCCAGGGTGAACTGAGTGTG 
TGCAGCTGTGACCCCTACACCCGTGGCCGACACCATGACCAGCGTGGGACTTTTGACT 
GGGGTGGCTGCAGTGACAACATCCACTACGGTGTCCGTTTTGCCAAGGCCTTCGTGGAT 
GCCAAGGAGAAGAGGCTTAAGGATGCCCGQGCCCTCATGAACTTACATAATAACCGCT 
GTGGTCGCACGGCTGTGCGGCGGTTTGTCAAGCTGGAGTGTAAGTGCCATGGCGTGAG 
TGGTTCCTGTACTCTGCGCACCTGCTGGCGTGCACTCTCAGATTTCCGCCGCACAGGTG 
ATTACCTGCGGCGACGCTATGATGGGGCTGTGCAGGTGATGGCCACCCAAGATGGTGC 
CAACTTCACCGCAGCCCGCCAAGGCTATCGCCGTGCCACCCGGAGTGATCTTGTCTACT 
TTGACAACTCTCCAGATTACTGTGTCTTGGACAAGGCTGCAGGTTCCCTAGGCACTGCA 
GGCCGTGTCTGCAGCAAGACATCAAAAGGAACAGACGGTTGTGAAATCATGTGCTGTG 
GCCGAGGGTACGACACAACTCGAGTCACCCGTGTTACCCAGTGTGAGTGCAAATTCCA 
CTGGTGCTGTGCTGTACGGTGCAAGGAATGCAGAAATACTGTGGACGTCCATACTTGC 
AAAGCCCCCAAGAAGGCAGAGTGGCTGGACCAGACCTGAACACACAGATACCTCACT 
CATCCCTCCAATTCAAGCCTCTCAACTCAAAAQCACAAGATCCTTGCATGCACACCTTC 
CTCCACCCTCCACCCTGGGCTGCTACCGCTTCTATTTAAGGATGTAGAGAGTAATCCAT 
AGGGACCATGGTGTCCTGGCTGGTTCCTTAGCCCTGGGAAGGAGTTGTCAGGGGATAT 
AAGAAACTGTGCAAGCTCCCTGATTTCCCGCTCTGGAGATTTGAAGGGAGAGTAGAAG 
AGATAGGGGGTCTTTAGAGTGAAATGAGTTGCACTAAAGTACGTAGTTGAGGCTCCTT 
TTTTCTTTCCTTTGCACCAGCTTCCCGACACTTCTTGGTGTGCAAGAGGAAGGGTACCT 
GTAGAGAGCTTCTTTTTGTTTCTACCTGGCCAAAGTTAGATGGGACAAAGATGAATGGC 
ATGTCCCTTCTCTGAAGTCCGTTTGAGCAGAACTACCTGGTACCCCGAAAGAAAAATCT 
TAGGCTACCACATTCTATTATTGAGAGCCTGAGATGTTAGCCATAGTGGACAAGGTTCC 
ATTCACATGCTCATATGTTTATAAACTGTGTTTTGTAGAAGAAAAAGAATCATAACAAT 
ACAAACACACATTCATTCTCTCTTTTTCTCTCTACCATTCTCAACCTGTATTGGACAGCA 
CTGCCTCTTTTGCTTACTTGCTGCCTGTTCAAACTGAGGTGGAATGCAGTGGTTCCCATG 
CTTAACAGATCATTAAAACACCCTAGAACACTCCTAGGATAGATTAATGT 
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Figure 26 

ACCGCAGGGGGCTCCCGGACCCTGACTCTGCAGCCGAACCGGCACGGTTTCGTGGGGA 

CCCAGGCTTGCAAAGTGACGGTCATTTTCTCTTTCTTTCTCCCTCTTGAGTCCTTCTGAG 

ATGATGGCTCTGGGCGCAGCGGGAGCTACCCGGGTCTTTGTCGCGATGGTAGCGGCGG 

CTCTCGGCGGCCACCCTCTGCTGGGAGTGAGCGCCACCTTGAACTCGGTTCTCAATTCC 

AACGCTATCAAGAACCTGCCCCCACCGCTGGGCGGCGCTGCGGGGCACCCAGGCTCTG 

CAGTCAGCGCCGCGCCGGGAATCCTGTACCCGGGCGGGAATAAGTACCAGACCATTGA 

CAACTACCAGCCGTACCCGTGCGCAGAGGACGAGGAGTGCGGCACTGATGAGTACTGC 

GCTAGTCCCACCCGCGGAGGGGACGCAGGCGTGCAAATCTGTCTCGCCTGCAGGAAGC 

GCCGAAAACGCTGCATGCGTCACGCTATGTGCTGCCCCGGGAATTACTGCAAAAATGG 

AATATGTGTGTCTTCTGATCAAAATCATTTCCGAGGAGAAATTGAGGAAACCATCACTG 

AAAGCTTTGGTAATGATCATAGCACCTTGGATGGGTATTCCAGAAGAACCACCTTGTCT 

TCAAAAATGTATCACACCAAAGGACAAGAAGGTTCTGTTTGTCTCCGGTCATCAGACT 

GTGCCTCAGGATTGTGTTGTGCTAGACACTTCTGGTCCAAGATCTGTAAACCTGTCCTG 

AAAGAAGGTCAAGTGTGTACCAAGCATAGGAGAAAAGGCTCTCATGGACTAGAAATA 

TTCCAGCGTTGTTACTGTGGAGAAGGTCTGTCTTGCCGGATACAGAAAGATCACCATCA 

AGCCAGTAATTCTTCTAGGCTTCACACTTGTCAGAGACACTAAACCAGCTATCCAAATG 

CAGTGAACTCCTTTTATATAATAGATGCTATGAAAACCTTTTATGACCTTCATCAACTC 

AATCCTAAGGATATACAAGTTCTGTGGTTTCAGTTAAGCATTCCAATAACACCTTCCAA 

AAACCTGGAGTGTAAGAGCTTTGTTTCTTTATGGAACTCCCCTGTGATTGCAGTAAATT 

ACTGTATTGTAAATTCTCAGTGTGGCACTTACCTGTAAATGCAATGAAACTTTTAATTA 

TTTTTCTAAAGGTGCTGCACTGCCTATTTTTCCTCTTGTTATGTAAATTTTTGTACACATT 

GATTGTTATCTTGACTGACAAATATTCTATATTGAACTGAAGTAAATCATTTCAGCTTA 

TAGTTCTTAAAAGCATAACCCTTTACCCCATTTAATTCTAGAGTCTAGAACGCAAGGAT 

CTCTTGGAATGACAAATGATAGGTACCTAAAATGTAACATGAAAATACTAGCTTATTTT 

CTGAAATGTACTATCTTAATGCTTAAATTATATTTCCCTTTAGGCTGTGATAGTTTTTGA 

AATAAAATTTAACATTTAATATCATGAAATGTTATAA 
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Figure 27 



AGAAAGCGGGAGCCCGCGGCGAGCGTAGCGCAAGTCCGCTCCCTAGGCATCGCTGCGC 

TGGCAGCGATTCGCTGTCTCTTGTGAGTCAGGGGACAACGCTTCGGGGCAACTGTGAG 

TGCGCGTGTGGGGGACCTCGATTCTCTTCAGATCTCGAGGATTCGGTCCGGGGACGTCT 

CCTGATCCCCTACTAAAGCGCCTGCTAACTTTGAAAAGGAGCACTGTGTCCTGCAAAGT 

TTGACACATAAAGGATAGGAAAAGAGAGGAGAGAAAAGCAACTGAGTTGAAGGAGAA 

GGAGCTGATGCGGGCCTCCTGATCAATTAAGAGGAGAGTTAAACCGCCGAGATCCCGG 

CGGGACCAAGGAGGTGCGGGGCAAGAAGGAACGGAAGCGGTGCGATCCACAGGGCTG 

GGTTTTCTTGCACCTTGGGTCACGCCTCCTTGGCGAGAAAGCGCCTCGCATTTGATTGC 

TTCCAGTTATTGCAGAACTTCCTGTCCTGGTGGAGAAGCGGGTCTCGCTTGGGTTCCGC 

TAATTTCTGTCCTGAGGCGTGAGACTGAGTTCATAGGGTCCTGGGTCCCCGAACCAGGA 

AGGGTTGAGGGAACACAATCTGCAAGCCCCCGCGACCCAAGTGAGGGGCCCCGTGTTG 

GGGTCCTCCCTCCCTTTGCATTCCCACCCCTCCGGGCTTTGCGTCTTCCTGGGGACCCCC 

TCGCCGGGAGATGGCCGCGTTGATGCGGAGCAAGGATTCGTCCTGCTGCCTGCTCCTA 

CTGGCCGCGGTGCTGATGGTGGAGAGCTCACAGATCGGCAGTTCGCGGGCCAAACTCA 

ACTCCATCAAGTCCTCTCTGGGCGGGGAGACGCCTGGTCAGGCCGCCAATCGATCTGC 

GGGCATGTACCAAGGACTGGCATTCGGCGGCAGTAAGAAGGGCAAAAACCTGGGGCA 

GGCCTACCCTTGTAGCAGTGATAAGGAGTGTGAAGTTGGGAGGTATTGCCACAGTCCC 

CACCAAGGATCATCGGCCTGCATGGTGTGTCGGAGAAAAAAGAAGCGCTGCCACCGA 

GATGGCATGTGCTGCCCCAGTACCCGCTGCAATAATGGCATCTGTATCCCAGTTACTGA 

AAGCATCTTAACCCCTCACATCCCGGCTCTGGATGGTACTCGGCACAGAGATCGAAAC 

CACGGTCATTACTCAAACCATGACTTGGGATGGCAGAATCTAGGAAGACCACACACTA 

AGATGTCACATATAAAAGGGCATGAAGGAGACCCCTGCCTACGATCATCAGACTGCAT 

TGAAGGGTTTTGCTGTGCTCGTCATTTCTGGACCAAAATCTGCAAACCAGTGCTCCATC 

AGGGGGAAGTCTGTACCAAACAACGCAAGAAGGGTTCTGATGGGCTGGAAATTTTCCA 

GCGTTGCGACTGTGCGAAGGGCCTGTCTTGCAAAGTATGGAAAGATGCCACCTACTCC 

TCCAAAGCCAGACTCCATGTGTGTCAGAAAATTTGATCACCATTGAGGAACATCATCA 

ATTGCAGACTGTGAAGTTGTGTATTTAATGCATTATAGCATGGTGGAAAATAAGGTTCA 

GATGCAGAAGAATGGCTAAAATAAGAAACGTGATAAGAATATAGATGATCACAAAAA 

GGGAGAAAGAAAACATGAACTGAATAQATTAGAATGGGTGACAAATGCAGTGCAGCC 

AGTGTTTCCATTATGCAACTTGTCTATGTAAATAATGTACACATTTGTGGAAAATGCTA 

TTATTAAGAGAACAAGCACACAGTGGAAATTACTGATGAGTAGCATGTGACTTTCCAA 

GAGTTTAGGTTGTGCTGGAGGAGAGGTTTCCTTCAGATTGCTGATTGCTTATACAAATA 

ACCTACATGCCAGATTTCTATTCAACGTTAGAGTTTAACAAAATACTCCTAGAATAACT 

TGTTATACAATAGGTTCTAAAAATAAAATTGCTAAACAAGAAATGAAAACATGGAGCA 

TTGTrAATTTACAACAGAAAATTACCTTTTGATTTGTAACACTACTTCTGCTGTTCAATC 

AAGAGTCTTGGTAGATAAGAAAAAAATCAGTCAATATTTCCAAATAATTGCAAAATAA 

TGGCCAGTTGTTTAGGAAGGCCTTTAGGAAGACAAATAAATAACAAACAAACAGCCAC 

AAATACTTTTTTTTCAAAATTTTAGTTTTACCTGTAATTAATAAGAACTGATACAAGAC 

AAAAACAGTTCCTTCAGATTCTACGGAATGACAGTATATCTCTCTTTATCCTATGTGAT 

TCCTGCTCTGAATGCATTATATTTTCCAAACTATACCCATAAATTGTGACTAGTAAAAT 

ACTTACACAGAGCAGAATTTTCACAGATGGCAAAAAAATTTAAAGATGTCCAATATAT 

GTGGGAAAAGAGCTAACAGAGAGATCATTATTTCTTAAAGATTGGCCATAACCTGTAT 

TTTGATAGAATTAGATTGGTAAATACATGTATTCATACATACTCTGTGGTAATAGAGAC 

TTGAGCTGGATCTGTACTGCACTGGAGTAAGCAAGAAAATTGGGAAAACTTTTTCGTTT 

GTTCAGGTTTTGGCAACACATAGATCATATGTCTGAGGCACAAGTTGGCTGTTCATCTT 

TGAAACCAGGGGATGCACAGTCTAAATGAATATCTGCATGGGATTTGCTATCATAATA 

TTTACTATGCAGATGAATTCAGTGTGAGGTCCTGTGTCCGTACTATCCTCAAATTATTTA 

TTTTATAGTGCTGAGATCCTCAAATAATCTCAATTTCAGGAGGTTTCACAAAATGGACT 

SUBSTITUTE SHEET (RULE 26) 



wo 02/077204 



25/66 



PCT/GB02/01195 



CCTGAAGTAGACAGAGTAGTGAGGTTTCATTGCCCTCTATAAGCTTCTGACTAGCCAAT 

GGCATCATCCAATTTTCTTCCCAAACCTCTGCAGCATCTGCTTTATTGCCAAAGGGCTA 

GTTTCGGTTTTCTGCAGCCATTGCGGTTAAAAAATATAAGTAGGATAACTTGTAAAACC 

TGCATATTGCTAATCTATAGACACCACAGTTTCTAAATTCTTTGAAACCACTTTACTACT 

TTTTTTAAACTTAACTCAGTTCTAAATACTTTGTCTGGAGCACAAAACAATAAAAGGTT 

ATCTTATAGTCGTGACTTTAAACTTTTGTAGACCACAATTCACTTTTTAGTTTTCTTTTA 

CTTAAATCCCATCTGCAGTCTCAAATTTAAGTTCTCCCAGTAGAGATTGAGTTTGAGCC 

TGTATATCTATTAAAAATTTCAACTTCCCACATATATTTACTAAGATGATTAAGACTTA 

CATTTTCTGCACAGGTCTGCAAAAACAAAAATTATAAACTAGTCCATCCAAGAACCAA 

AGTTTGTATAAACAGGTTGCTATAAGCTTGGTGAt^ATGAAAATGGAACATTTCAATCA 

AACATTTCCTATATAACAATTATTATATTTACAATTTGGTTTCTGCAATATTTTTCTTAT 

GTCCACCCTTTTAAAAATTATTATTTGAAGTAATTTATTTACAGGAAATGTTAATGAGA 

TGTATTTTCTTATAGAGATATTTCTTACAGAAAGCTTTGTAGCAGAATATATTTGCAGCT 

ATTGACTTTGTAATTTAGGAAAAATGTATAATAAGATAAAATCTATTAAATTTTTCTCC 

TCTAAAAACTGAATTCAAAGC 



Figure 28 



ACACACAGGCGGCGGCTGCGGGCGCAGAGCGGAGATQCAGCGGCTTGGGGCCACCCT 

GCTGTGCCTGCTGCTGGCGGCGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCG 

ACCTCGGCTCCAGTCAAGCCCGGCCCGGCTCTCAGCTACCCGCAGGAGGAGGCCACCC 

TCAATGAGATGTTCCGCGAGGTTGAGGAACTGATGGAGGACACGCAGCACAAATTGCG 

CAGCGCGGTGGAAGAGATGGAGGCAGAAGAAGCTGCTGCTAAAGCATCATCAGAAGT 

GAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGACACGAAGGTT 

GGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGATAACCAACAACCAGACTG 

GACAAATGGTCTTTTCAGAGACAGTTATCACATCTGTGGGAGACGAAGAAGGCAGAAG 

GAGCCACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCC 

AGCTTCCAGTACACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACA 

GTGAGTGCTGTGGAGACCAGCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAG 

GGGCAGCAATGGGACCATCTGTGACAACCAGAGGGACTGCCAGCCGGGGCTGTGCTGT 

GCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGCACACCCCTGCCCGTGGAGGGCGAGCT 

TTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCACCTGGGAGCTAGAGCCTGATG 

GAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGCCCCACAGCCACAGC 

CTGGTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGATCC 

TGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG 

CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCC 

TGCGGCTGCCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTG 

TGGGTAGATGTGCAATAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTG 

GGCTGACCAGGCT.TCTTCCTACATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGC 

ATGAGGTGTTGTGCATTTGTTCAGCTCCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGG 

TGCTTGGGAGAGTCAGGCAGGGTTAAACTGCAGGAGCAGTTTGCCACCCCTGTCCAGA 

TTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCGTTTGTTCTACATGGCTTTGAT 

AATTGTTTGAGGGGAGGAGATGGAAACAATGTGGAGTGTCCCTCTGATTGGTTTTGGG 

GAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAACCTGGCAAAAATGCAACAAA 

TGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGCA 

GATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAG 
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CTCCTACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCA 

CAGCCTGGGGAGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAG 

ACTGCAAGCTGCTTGCCCAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCATCTGG 

TTGTGACTCTAAGCTCAGTGCTCTCTCCACTACCCCACACCAGCCTTGGTGCCACCAAA 

AGTGCTCCCCAAAAGGAAGGAGAATGGGATTTTTCTTTTGAGGCATGCACATCTGGAA 

TTAAGGTCAAACTAATTCTCACATCCCTCTAAAAGTAAACTACTGTTAGGAACAGCAGT 

GTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGATATTGACACTGTCCC 

TCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCATACAGGTT 

AACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGCA 

AAATCACTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAG 

CAGGGCTGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCAC 

TCCACAAATGATGTTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTT 

CTTAAAGTTTAAAGTTGCACATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATG 

TATAAACATAAGTTGCATTTAGAAATCAAGCATAAATCACTTCAACTGCTCTTCT 



Figure 29 



GACAAACAGACGACGTGCTGAGCTGCCAGCTTAGTGGAAGCTCTGCTCTGGGTGGAGA 

GCAGCCTCGCTTTGGTGACGCACAGTGCTGGGACCCTCCAGGAGCCCCGGGATTGAAG 

GATGGTGGCGGCCGTCCTGCTGGGGCTGAGCTGGCTCTGCTCTCCCCTGGGAGCTCTGG 

TCCTGGACTTCAACAACATCAGGAGCTCTGCTGACCTGCATGGGGCCCGGAAGGGCTC 

ACAGTGCCTGTCTGACACGGACTGCAATACCAGAAAGTTCTGCCTCCAGCCCCGCGAT 

GAGAAGCCGTTCTGTGCTACATGTCGTGGGTTGCGGAGGAGGTGCCAGCGAGATGCCA 

TGTGCTGCCCTGGGACACTCTGTGTGAACGATGTTTGTACTACGATGGAAGATGCAACC 

CCAATATTAGAAAGGCAGCTTGATGAGCAAGATGGCACACATGCAGAAGGAACAACT 

GGGCACCCAGTCCAGGAAAACCAACCCAAAAGGAAGCCAAGTATTAAGAAATCACAA 

GGCAGGAAGGGACAAGAGGGAGAAAGTTGTCTGAGAACTTTTGACTGTGGCCCTGGAC 

TTTGCTGTGCTCGTCATTTTTGGACGAAAATTTGTAAGCCAGTCCTTTTGGAGGGACAG 

GTCTGCTCCAGAAGAGGGCATAAAGACACTGCTCAAGCTCCAGAAATCTTCCAGCGTT 

GCGACTGTGGCCCTGGACTACTGTGTCGAAGCCAATTGACCAGCAATCGGCAGCATGC 

TCGATTAAGAGTATGCCAAAAAATAGAAAAGCTATAAATATTTCAAAATAAAGAAGAA 

TCCACATTGCATTTGAG 



Figure 30 

ATGGGGCTCTGGGCGCTGTTGCCTGGCTGGGTTTCTGCTACGCTGCTGCTGGCGCTGGC 

CGCTCTGCCCGCAGCCCTGGCTGCCAACAGCAGTGGCCGATGGTGGGGTATTGTGAAC 

GTAGCCTCCTCCACGAACCTGCTTACAGACTCCAAGAGTCTGCAACTGGTACTCGAGCC 

CAGTCTGCAGCTGTTGAGCCGCAAACAGCGGCGCCTGATACGCCAAAATCCGGGGATC 

CTGCACAGCGTGAGTGGGGGGCTGCAGAGTGCCGTGCGCGAGTGCAAGTGGCAGTTCC 

GGAATCGCCGCTGGAACTGTCCCACTGCTCCAGGGCCCCACCTCTTCGGCAAGATCGTC 

AACCGAGGCTGTCGAGAAACGGCGTTTATCTTCGCTATCACCTCCGCCGGGGTCACCC 

ATTCGGTGGCGCGCTCCTGCTCAGAAGGTTCCATCGAATCCTGCACGTGTGACTACCGG 

CGGCGCGGCCCCGGGGGCCCCGACTGGCACTGGGGGGGCTGCAGCGACAACATTGACT 

TCGGCCGCCTCTTCGGCCGGGAGTTCGTGGACTCCGGGGAGAAGGGGCGGGACCTGCG 

CTTCCTCATGAACCTTCACAACAACGAGGCAGGCCGTACGACCGTATTCTCCGAGATG 

CGCCAGGAGTGCAAGTGCCACGGGATGTCCGGCTCATGCACGGTGCGCACGTGCTGGA 

TGCGGCTGCCCACGCTGCGCGCCGTGGGCGATGTGCTGCGCGACCGCTTCGACGGCGC 
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CTCGCGCGTCCTGTACGGCAACCGCGGCAGCAACCGCGCTTCGCGAGCGGAGCTGCTG 

CGCCTGGAGCCGGAAGACCCGGCCCACAAACCGCCCTCCCCCCACGACCTCGTCTACT 

TCGAGAAATCGCCCAACTTCTGCACGTACAGCGGACGCCTGGGCACAGCAGGCACGGC 

AGGGCGCGCCTGTAACAGCTCGTCGCCCGCGCTGGACGGCTGCGAGCTGCTCTGCTGC 

GGCAGGGGCCACCGCACGCGCACGCAGCGCGTCACCGAGCGCTGCAACTGCACCTTCC 

ACTGGTGCTGCCACGTCAGCTGCCGCAACTGCACGCACACGCGCGTACTGCACGAGTG 

TCTGTGA 



Figure 31 

MGLWALLPGWSAII.LLAIAAIPAALAANSSGRWWGIVNVASSTNLLTDSKSLQLVLEPS 

LQLLSRECQRia.IRQNPGILHSVSGGLQSAVREa&WQFRNRRWCPTAPGPHLFGKI^^ 

RETAFIFAITSAGVTHSVARSCSEGSIESCTCDYRRRGPGGPDWHWGGCSDMDFGRLFGRE 

FVDSGEKGIUDLKFLMNLHNb^AGRTTWSEMRQECKCHGMSGSCTVRTCWMRLPTI^ 

GDVLRDRFDGASRVLYG]SIRGS]SIRASRAEIJJU:^PEDPAHKPPSPHDLV^ 

M.GTAGTAGRACNSSSPAIJDGCELLCCGRGHRTRTQRVTERasrCTFHWCCHVSCRNClHT 

RVLHECL 



Figure 32 

AGCAGAGCGGACGGGCGCGCGGGAGGCGCGCAGAGCTTTCGGGCTGCAGGCGCTCGC 

TGCCGCTGGGGAATTGGGCTGTGGGCGAGGCGGTCCGGGCTGGCCTTTATCGCTCGCT 

GGGCCCATCGTTTGAAACTTTATCAGCGAGTCGCCACTCGTCGCAGGACCGAGCGGGG 

GGCGGGGGCGCGGCGAGGCGGCGGCCGTGACGAGGCGCTCCCGGAGCTGAGCGCTTC 

TGCTCTGGGCACGCATGGCGCCCGCACACGGAGTCTGACCTGATGCAGACGCAAGGGG 

GTTAATATGAACGCCCCTCTCGGTGGAATCTQGCTCTGGCTCCCTCTGCTCTTGACCTG 

GCTCACCCCCGAGGTCAACTCTTGATGGTGGTACATGAGAGCTACAGGTGGCTCCTCCA 

GGGTGATGTGCGATAATGTGCCAGGCCTGGTGAGCAGCCAGCGGCAGCTGTGTCACCG 

ACATCCAGATGTGATGCGTGCCATTAGCCAGGGCGTGGCCGAGTGGACAGCAGAATGC 

CAGCACCAGTTCCGCCAGCACCGCTGGAATTGCAACACCCTGGACAGGGATCACAGCC 

TTTTTGGCAGGGTCCTACTCCGAAGTAGTCGGGAATCTGCCTTTGTTTATGCCATCTCCT 

CAGCTGGAGTTGTATTTGCCATCACCAGGGCCTGTAGCCAAGGAGAAGTAAAATCCTG 

TTCCTGTGATCCAAAGAAGATGGGAAGCGCCAAGGACAGCAAAGGCATTTTTGATTGG 

GGTGGCTGCAGTGATAACATTGACTATGGGATCAtV^TTTGCCCGCGCATTTGTGGATGC 

AAAGGAAAGGAAAGGAAAGGATGCCAGAGCCCTGATGAATCTTCACAACAACAGAGC 

TGGCAGGAAGGCTGTAAAGCGGTTCTTGAAACAAGAGTGCAAGTGCCACGGGGTGAG 

cggctcatgtactctcaggacatgctggctggccatggccgacttcaggaaaacgggc 

gattatctctggaggaagtacaatggggccatccaggtggtcatgaaccaggatggca 

caggtttcactgtggctaacgagaggtttaagaagccaacgaaaaatgacctcgtgta 

TTTTGAGAATTCTCCAGACTACTGTATCAGGGACCGAGAGGCAGGCTCCCTGGGTACA 

gcaggccgtgtgtgcaacctgacttcccggggcatggacagctgtgaagtcatgtgct 

gtgggagaggctacgacacctcccatgtcacccggatgaccaagtgtgggtgtaagtt 

ccactggtgctgcgccgtgcgctgtcaggactgcctggaagctctggatgtgcacaca 

tgcaaggcccccaagaacgctgactggacaaccgctacatgaccccagcaggcgtcac 

catccaccttcccttctacaaggactccattggatctgcaagaacactggacctttggg 

ttctttctggggggatatttcctaaggcatgtggcctttatctcaacggaagccccctc 

ttcctccctgggggccccaggatggggggccacacgctgcacctaaagcctaccctat 
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TCTATCCATCTCCTGGTGTTCTGCAGTCATCTCCCCTCCTGGCGAGTTCTCTTTGGAAAT 

AGCATGACAGGCTGTTCAGCCGGGAGGGTGGTGGGCCCAGACCACTGTCTCCACCCAC 

CTTGACGTTTCTTCTTTCTAGAGCAGTTGGCCAAGCAGAAAAAAAAGTGTCTCAAAGG 

AGCTTTCTCAATGTCTTCCCACAAATGGTCCCAATTAAGAAATTCCATACTTCTCTCAG 

ATGGAACAGTAAAGAAAGCAGAATCAACTGCCCCTGACTTAACTTTAACTTTTGAAAA 

GACCAAGACTTTTGTCTGTACAAGTGGTTTTACAGCTACCACCCTTAGGGTAATTGGTA 

ATTACCTGGAGAAGAATGGCTTTCAATACCCTTTTAAGTTTAAAATGTGTATTTTTCAA 

GGCATTTATTGCCATATTAAAATCTGATGTAACAAGGTGGGGACGTGTGTCCTTTGGTA 

CTATQGTGTGTTGTATCTTTGTAAGAGCAAAAGCCTCAGAAAGGGATTGCTTTGCATTA 

CTGTCCCCTTGATATAAAAAATCTTTAGGGAATGAGAGTTCCTTCTCACTTAGAATCTG 

AAGGGAAITAAAAAGAAGATGAATGGTCTGGCAATATTCTGTAACTATTGGGTGAATA 

TGGTGGAAAATAATTTAGTGGATGGAATATCAGAAGTATATCTGTACAGATCAAGAAA 

AAAAGGAAGAATAAAATTCCTATATCAT 

Figure 33 

MNAPLGGrWLWLPLLLTWLTPEVNSSWWYMRATGGSSRVMCDNVPGLVSSQRQLCHRH 

PDVMRAISQGVAEWTAECQHQFRQHRWNCNTLDRDHSLFGRVLLRSSRESAFVYAISSAG 

VWAITRACSQGEVKSCSCDPKKMGSAEG3SKGIFDWGGCSD]>TOYGIKFA[lAPVDi^^ 

GKDARALMNLH^MElAGRKAVKRFLKQECKCHGVSGSCTLRTCWI^ 

RKYNGAIQVVMNQDGTGFIVA^ffiRPKKPl^□^LVYFENSPDYCIRDM 

NLTSRGMDSCEVMCCGRGYDTSHVTEIMTKCGCKFHWCCAVRCQDCIJEAIIJVHTCK^ 

NADWTTAT 

Figure 34 

CGGGAGTCTTCGGGGAGCTATGCTGAGACCGGGTGGTGCGGAGGAAGCTGCGCAGCTC 

CCGCTTCGGCGCGCCAGCGCCCCGGTCCCTGTGCCGTCGCCCGCGGCCCCCGACGGCTC 

CCGGGCTTCGGCCCGCCTAGGTCTTGCCTGCCTTCTGCTCCTGCTGCTGCTGACGCTGC 

CGGCCCGCGTAGACACGTCCTGGTGGTACATTGGGGCACTGGGGGCACGAGTGATCTG 

TGACAATATCCCTGGTTTGGTGAGCCGGCAGCGGCAGCTGTGCCAGCGTTACCCAGAC 

ATCATGCGTTCAGTGGGCGAGGGTGCCCGAGAATGGATCCGAGAGTGTCAGCACCAAT 

TCCGCCACCACCGCTGGAACTGTACCACCCTGGACCGGGACCACACCGTCTTTGGCCGT 

GTCATGCTCAGAAGTAGCCGAGAGGCAGCTTTTGTATATGCCATCTCATCAGCAGGGG 

TAGTCCACGCTATTACTCGCGCCTGTAGCCAGGGTGAACTGAGTGTGTGCAGCTGTGAC 

CCCTACACCCGTGGCCGACACCATGACCAGCGTGGGGACTTTGACTGGGGTGGCTGCA 

GTGACAACATCCACTACGGTGTCCGTTTTGCCAAGGCCTTCGTGGATGCCAAGGAGAA 

GAGGCTTAAGGATGCCCGGGCCCTCATGAACTTACATAATAACCGCTGTGGTCGCACG 

GCTGTGCGGCGGTTTCTGAAGCTGGAGTGTAAGTGCCATGGCGTGAGTGGTTCCTGTAG 

TCTGCGCACCTGCTGGCGTGCACTCTCAGATTTCCGCCGCACAGGTGATTACCTGCGGC 

GACGCTATGATGGGGCTGTGCAGGTGATGGCCACCCAAGATGGTGCCAACTTCACCGC 

AGCCCGCCAAGGCTATCGCCGTGCCACCCGGACTGATCTTGTCTACTTTGACAACTCTC 

CAGATTACTGTGTCTTGGACAAGGCTGCAGGTTCCCTAGGCACTGCAGGCCGTGTCTGC 

AGCAAGACATCAAAAGGAACAGACGGTTGTGAAATCATGTGCTGTGGCCGAGGGTAC 

GACACAACTCGAGTCACCCGTGTTACCCAGTGTGAGTGCAAATTCCACTGGTGCTGTGC 

TGTACGGTGCAAGGAATGCAGAAATACTGTGGACGTCCATACTTGCAAAGCCCCCAAG 

AAGGCAGAGTGGCTGGACCAGACCTGAACACACAGATACCTCACTCATCCCTCCAATT 

CAAGCCTCTCAACTCAAAAGCACAAGATCCTTGCATGCACACCTTCCTCCACCCTCCAC 

CCTGGGCTGCTACCGCTTCTATTTAAGGATGTAGAGAGTAATCCATAGGGACCATGGTG 

TCCTGGCTGGTTCCTTAGCCCTGGGAAGGAGTTGTCAGGGGATATAAGAAACTGTGCA 

AGCTCCCTGATTTCCCGCTCTGGAGATTTGAAGGGAGAGTAGAAGAGATAGGGGGTCT 

TTAGAGTGAAATGAGTTGCACTAAAGTACGTAGTTGAGGCTCCTTTTTTCTTTCCTTTGC 
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ACCAGCTTCCCGACACTTCTTGGTGTGCAAGAGGAAGGGTACCTGTAGAGAGCTTCTTT 

TTGTTTCTACCTGGCCAAAGTTAGATGGGACAAAGATGAATGGCATGTCCCTTCTCTGA 

AGTCCGTTTGAGCAGAACTACCTGGTACCCCGAAAGAAAAATCTTAGGCTAGCACATT 

CTATTATTGAGAGCCTGAGATGTTAGCCATAGTGGACAAGGTTCCATTCACATGCTCAT 

ATGTTTATAAACTGTGTTTTGTAGAAGAAAAAGAATCATAACAATACAAACACACATT 

CATTCTCTCTTTTTCTCTCTACCATTCTCAACCTGTATTGGACAGCACTGCCTCTTTTGCT 

TACTTGCTGCCTGTTCAAACTGAGGTGGAATGCAGTGGTTCCCATGCTTAACAGATCAT 

TAAAACACCCTAGAACACTCCTAGGATAGATTAATGT 



Figure 35 

MLDGLGWAISIFGIQLKTEGSLRTAWGIPTQSAFNKCLQRYIGALGARVICDNIPGLVSRQ 

RQLCQRYPDIMRSVGEGAREWIRECQHQFRHHRWNCrTLDRDHTWGRVMERSSI^ 

VYAISSAGVfflAITRACSQGELSVCSCDPYTRGRHHDQRGTFDWGGCSDNTHYGVRFAKAF 

VDAKEKM.KDARALMNLHNNRCGRTAVRRFVTGLECKCHGVSGSCTLRTCWRALSDFR^ 

GDYIilRRYDGAVQVMATQDGANFTAARQGYRRATRSDLVYFDNSPDYCVLDECAAGSLG 

TAGRVCSKTSKGTDGOEIMCCGRGYDTTRVTRVTQCECKFHWCCAVRCKECRNTVDVHT 

CKAPKKAEWLDQT 



Figure 36 

GCGCTTCTGACAAGCCCGAAAGTCATTTCCAATCTCAAGTGGACTTTGTTCCAACTATT 

GGGGGCGTCGCTCCCCCTCYTCATGGTCGCGGGCAAACTTCCTCCTCGGCGCCTCTTCT 

AATGGAGCCGCACCTGCTCGGGCTGCTCCTCGGCCTCCTGCTCGGTGGCACCAGGGTCC 

TCGCTGGCTACCCAATTTGGTGGTCCCTGGCCCTGGGCCAGCAGTACACATCTCTGGGC 

TCACAGCCCCTGCTCTGCGGCTCCATCCCAGGCCTGGTCCCCAAGCAACTGCGCTTCTG 

CCGCAATTACATCGAGATCATGCCCAGCGTGGCCGAGGGCGTGAAGCTGGGCATCCAG 

GAGTGCCAGCACCAGTTCCGGGGCCGCCGCTGGAACTGCACCACCATAGATGACAGCC 

TGGCCATCTTTGGGCCCGTCCTCGACAAAGCCACCCGCGAGTCGGCCTTCGTTCACGCC 

ATCGCCTCGGCCGGCGTGGCCTTCGCCGTCACCCGCTCCTGCGCCGAGGGCACCTCCAC 

CATTTGCGGCTGTGACTCGCATCATAAGGGGCCGCCTGGCGAAGGCTGGAAGTGGGGC 

GGCTGCAGCGAGGACGCTGACTTCGGCGTGTTAGTGTCCAGGGAGTTCGCGGATGCGC 

GCGAGAACAGGCCGGACGCGCGCTCGGCCATGAACAAGCACAACAACGAGGCGGGCC 

GCACGACTATCCTGGACCACATGCACCTCAAATGCAAGTGCCACGGGCTGTCGGGCAG 

CTGTGAGGTGAAGACCTGCTGGTGGGCGCAGCCTGACTTCCGTGCCATCGGTGACTTCC 

TCAAGGACAAGTATGACAGCGCCTCGGAGATGGTAGTAGAGAAGCACCGTGAGTCCCG 

AGGCTGGGTGGAGACCCTCCGGGCCAAGTACTCGCTCTTCAAGCCACCCACGGAGAGG 

GACCTGGTCTACTACGAGAACTCCCCCAACTTTTGTGAGCCCAACCCAGAGACGGGTT 

CCTTTGGCACAAGGGACCGGACTTGCAATGTCACCTCCCACGGCATCGATGGCTGCGA 

TCTGCTCTGCTGTGGCCGGGGCCACAACACGAGGACGGAGAAGCGGAAGGAAAAATG 

CCACTGCATCTTCCACTGGTGCTGCTACGTCAGCTGCCAGGAGTGTATTCGCATCTACG 

ACGTGCACACCTGCAAGTAGGGCACCAG 



Figure 37 
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MEPHLLGLIXGLLLGGTRVIAGYPIWWSLALGQQYTSLGSQPLLCGSIPGLVPKQLRFCRN 
YIEIMPSVAEGVia:.GIQECQHQFRGRE.WNCTTIDDSLAIFGPVLDKATRESAFVHAI^ 
AFAVTRSCAEGTSTICGCDSHHKGPPGEGWKWGGCSEDADFGVLVSKEFADARENKPDAR 
SAMNKHNNEAGRTTIIZ>HMHLKCKCHGLSGSCEVKTCWW 

EMVVEKHimSRGWVETLRAKYSLFKPPTEIUDLVYYENSPNFCEP]SPETGSFGTRDRTC>^ 
SHGIDGCDLLCCGRGHNTRTEKRKEKCHCI 



.Figure 38 

ATGAGTCCCCGCTCGTGCCTGCGTTCGCTGCGCCTCCTCGTCTTCGCCGTCTTCTCAGCC 

GCCGCGAGCAACTGGCTGTACCTGGCCAAGCTGTCGTCGGTGGGGAGCATCTCAGAGG 

AGGAGACGTGCGAGAAACTCAAGGGCCTGATCCAGAGGCAGGTGCAGATGTGCAAGC 

GGAACCTGGAAGTCATGGACTCGGTGCGCCGCGGTGCCCAGCTGGCCATTGAGGAGTG 

CCAGTACCAGTTCCGGAACCGGCGCTGGAACTGCTCCACACTCGACTCCTTGCCCGTCT 

TCGGCAAGGTGGTGACGCAAGGGATTCGGGAGGCGGCCTTGGTGTACGCCATCTCTTC 

GGCAGGTGTGGCCTTTGCAGTGACGCGGGCGTGCAGCAGTGGGGAGCTGGAGAAGTGC 

GGCTGTGACAGGACAGTGCATGGGGTCAGCCCACAGGGCTTCCAGTGGTCAGGATGCT 

CTGACAACATCGCCTACGGTGTGGCCTTCTCACAGTCGTTTGTGGATGTGCGGGAGAGA 

AGCAAGGGGGCCTCGTCCAGCAGAGCCCTCATGAACCTCCACAACAATGAGGCCGGCA 

GGAAGGCCATCCTGACACACATGCGGGTGGAATGCAAGTGCCACGGGGTGTCAGGCTC 

CTGTGAGGTAAAGACGTGCTGGCGAGCCGTGCCGCCCTTCCGCCAGGTGGGTCACGCA _ 

CTGAAGGAGAAGTTTGATGGTGCCACTGAGGTGGAGCCACGCCGCGTGGGCTCCTCCA 

GGGCACTGGTGCCACGCAACGCACAGTTCAAGCCGCACACAGATGAGGACTTGGTGTA 

CTTGGAGCCTAGCCCCGACTTCTGTGAGCAGGACATGCGCAGCGGCGTGCTGGGCACG 

AGGGGCCGCACATGCAACAAGACGTCCAAGGCCATCGACGGCTGTGAGCTGCTGTGCT 

GTGGCCGCGGCTTCCACACGGCGCAGGTGGAGCTGGCTGAACGCTGCAGCTGCAAATT 

CCACTGGTGCTGCTTCGTCAAGTGCCGGCAGTGCCAGCGGCTCGTGGAGTTGCACACG 

TGCCGATGA 

Figuie39 

MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGLIQRQVQMCKRNL 

EVMDSV3?RGAQLAIEECQYQFR1^WNCSTLDSLPVFGKVVTQGIREAALVYAISSAGVA 

FAVTRACSSGELEKCGCDRTVHGVSPQGFQWSGCSDNIAYGVAFSQSFVDVRERSKGASSS 

RMMNLHN^mAGRKAILTHMRVECKCHGVSGSCEVKTCWRAWPFRQVGHALKE 

ATEVEPKRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFCEQDMRSGVLGTRGRTCNKTS 

KAIDGCELLCCGRGFHTAQVELAERCSCKFHWCCFVKCRQCQRLVELHTCR 



Figure 40 

ATTAATTCTGGCTCCACTTGTTGCTCGGCCCAGGTTGGGGAGAGGACGGAGGGTGGCC 

GCAGCGGGTTCCTGAGTGAATTACCCAGGAGGGACTGAGCACAGCACCAACTAGAGA 

GGGGTCAGGGGGTGCGGGACTCGAGCGAGCAGGAAGGAGGCAGCGCCTGGCACCAGG 

GCTTTGACTCAACAGAATTGAGACACGTTTGTAATCGCTGGCGTGCCCCGCGCACAGG 

ATCCCAGCGAAAATCAGATTTCCTGGTGAGGTTGCGTGGGTGGATTAATTTGGAAAAA 

GAAACTGCCTATATCTTGCCATCAAAAAACTCACGGAGGAGAAGCGCAGTCAATCAAC 

AGTAAACTTAAGAGACCCCCGATGCTCCCCTGGTTTAACTTGTATGCTTGAAAATTATC 

TGAGAGGGAATAAACATCTTTTCCTTCTTCCCTCTCCAGAAGTCCATTGGAATATTAAG 

CCCAGGAGTTQCTTTGGGGATGGCTGGAAGTGCAATGTCTTCCAAGTTCTTCCTAGTGG 
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CTTTGGCCATATTTTTCTCCTTCGCCCAGGTTGTAATTGAAGCCAATTCTTGGTGGTCGC 

TAGGTATGAATAACCCTGTTCAGATGTCAGAAGTATATATTATAGGAGCACAGCCTCTC 

TGCAGCCAACTGGCAGGACTTTCTCAAGGACAGAAGAAACTGTGCCACTTGTATCAGG 

ACCACATGCAGTACATCGGAGAAGGCGCGAAGACAGGCATCAAAGAATGCCAGTATC 

AATTCCGACATCGACGGTGGAACTGCAGCACTGTGGATAACACCTCTGTTTTTGGCAGG 

GTGATGCAGATAGGCAGCCGCGAGACGGCCTTCACATACGCCGTGAGCGCAGCAGGG 

GTGGTGAACGCCATGAGCCGGGCGTGCCGCGAGGGCGAGCTGTCCACCTGCGGCTGCA 

GCCGCGCCGCGCGCCCCAAGGACCTGCCGCGGGACTGGCTCTGGGGCGGCTGCGGCGA 

CAACATCGACTATGGCTACCGCTTTGCCAAGGAGTTCGTGGACGCCCGCGAGCGGGAG 

CGCATCCACGCCAAGGGCTCCTACGAGAGTGCTCGCATCCTCATGAACCTGCACAACA 

ACGAGGCCGGCCGCAGGACGGTGTACAACCTGGCTGATGTGGCCTGCAAGTGCCATGG 

GGTGTCCGGCTCATGTAGCCTGAAGACATGCTGGCTGCAGCTGGCAGACTTCCGCAAG 

GTGGGTGATGCCCTGAAGGAGAAGTACGACAGCGCGGCGGCCATGCGGCTCAACAGC 

CGGGGCAAGTTGGTACAGGTCAACAGCCGCTTCAACTCGCCCACCACACAAGACCTGG 

TCTACATCGACCCCAGCCCTGACTACTGCGTGCGCAATGAGAGCACCGGCTCGCTGGG 

CACGCAGGGCCGCCTGTGCAACAAGACGTCGGAGGGCATGGATGGCTGCGAGCTCATG 

TGCTGCGGCCGTGGGTACGACCAGTTCAAGACCGTGCAGACGGAGCGCTGCCACTGCA 

AGTTCCACTGGTGCTGCTACGTCAAGTGCAAGAAGTGCACGGAGATCGTGGACCAGTT 

TGTGTGCAAGTAGTGGGTGCCACCCAGCACTCAGCCCCGCTCCCAGGACCCGCTTATTT 

ATAGAAAGTACAGTGATTCTGGTTTTTGGTTTTTAGAAATATTTTTTATTTTTCCCCAAG 

AATTGCAACCGGAACCATTTTTTTTCCTGTTACCATCTAAGAACTCTGTGGTTTATTATT 

AATATTATAATTATTATTTGGCAATAATGGGGGTGGGAACCACGAAAAATATTTATTTT 

GTGGATCTTTGAAAAGGTAATACAAGACTTCTTTTGGATAGTATAGAATGAAGGGGGA 

AATAACACATACCCTAACTTAGCTGTGTGGGACATGGTACACATCCAGAAGGTAAAGA 

AATACATTTTCTTTTTCTCAAATATGCCATCATATGGGATGGGTAGGTTCCAGTTGAAA 

GAGGGTGGTAGAAATCTATTCACAATTCAGCTTCTATGACCAAAATGAGTTGTAAATTC 

TCTGGTGCAAGATAAAAGGTCTTGGGAAAACAAAACAAAACAAAACAAACCTCCCTTC 

CCCAGCAGGGCTGCTAGCTTGCTTTCTGCATTTTCAAAATGATAATTTACAATGGAAGG 

ACAAGAATGTCATATTCTCAAGGAAAAAAGGTATATCACATGTCTCATTCTCCTCAAAT 

ATTCCATTTGCAGACAGACCGTCATATTCTAATAGCTCATGAAATTTGGGCAGCAGGGA 

GGAAAGTCCCCAGAAATTAAAAAATTTAAAACTCTTATGTCAAGATGTTGATTTGAAG 

CTGTTATAAGAATTGGGATTCCAGATTTGTAAAAAGACCCCCAATGATTCTGGACACTA 

GATTTTTTGTTTGGGGAGGTTGGCTTGAACATAAATGAAATATCCTGTATTTTCTTAGG 

GATACTTGGTTAGTAAATTATAATAGTAGAAATAATACATGAATCCCATTCACAGGTTT 

CTCAGCCCAAGCAACAAGGTAATTGCGTGCCATTCAGCACTGCACCAGAGCAGACAAC 

CTATTTGAGGAAAAACAGTGAAATCCACCTTCCTCTTCACACTGAGCCCTCTCTGATTC 

CTCCGTGTTGTGATGTGATGCTGGCCACGTTTCCAAACGGCAGCTCCACTGGGTCCCCT 

TTGGTTGTAGGACAGGAAATGAAACATTAGGAGCTCTGCTTGGAAAACAGTTCACTAC 

TTAGGGATTTTTGTTTCCTAAAACTTTTATTTTGAGGAGCAGTAGTTTTCTATGTTTTAA 

TGACAGAACTTGGCTAATGGAATTCACAGAGGTGTTGCAGCGTATCACTGTTATGATCC 

TGTGTTTAGATTATCCACTCATGCTTCTCCTATTGTACTGCAGGTGTACCTTAAAACTGT 

TCCCAGTGTACTTGAACAGTTGCATTTATAAGGGGGGAAATGTGGTTTAATGGTGCCTG 

ATATCTCAAAGTCTTTTGTACATAACATATATATATATATACATATATATAAATATAAA 

TATAAATATATCTCATTGCAGCCAGTGATTTAGATTTACAGCTTACTCTGGGGTTATCTC 

TCTGTCTAGAGCATTGTTGTCCTTCACTGCAGTCCAGTTGGGATTATTCCAAAAGTTTTT 

TGAGTCTTGAGCTTGGGCTGTGGCCCCGCTGTGATCATACCCTGAGCACGACGAAGCA 

ACCTCGTTTCTGAGGAAGAAGCTTGAGTTCTGACTCACTGAAATGCGTGTTGGGTTGAA 

GATATCTTTTTTTCTTTTCTGCCTCACCCCTTTGTCTCCAACCTCCATTTCTGTTCACTTT 

GTGGAGAGGGCATTACTTGTTCGTTATAGACATGGACGTTAAGAGATATTCAAAACTC 

AGAAGCATCAGCAATGTTTCTCTTTTCTTAGTTCATTCTGCAGAATGGAAACCCATGCC 

TATTAGAAATGACAGTACTTATTAATTGAGTCCCTAAGGAATATTCAGCCCACTACATA 

GATAGCTITTTTTTTTTTTTTTTTTTTTTAATAAGGACACCTCTTTCCAAACAGGCCATCA 
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AATATGTTCTTATCTCAGACTTACGTTGTTTTAAAAGTTTGGAAAGATACACATCTTTTC 

ATACCCCCCCTTAGGAGGTTGGGCTTTCATATCACCTCAGCCAACTGTGGCTCTTAATT 

TATTGCATAATGATATCCACATCAGCCAACTGTGGCTCTTTAATTTATTGCATAATGAT 

ATTCACATCCCCTCAGTTGCAGTGAATTGTGAGCAAAAGATCTTGAAAGCAAAAAGCA 

CTAATTAGTTTAAAATGTCACTTTTTTGGTTTTTATTATACAAAAACCATGAAGTACTTT 

TTTTATTTGCTAAATCAGATTGTTCCTTTTTAGTGACTCATGTTTATGAAGAGAGTTGAG 

TTTAACAATCCTAGCTTTTAAAAGAAACTATTTAATGTAAAATATTCTACATGTCATTC 

AGATATTATGTATATCTTCTAGCCTTTATTCTGTACTTTTAATGTACATATTTCTGTCTTG 

CGTGATTTGTATATTTCACTGGTTTAAAAAACAAACATCGAAAGGCTTATTCCAAATGG 

AAG 



Figure 41 

MAGSAMSSKFFLVALAIFFSFAQVVIEANSWWSLGMNNPVQMSEVYnGAQPLCSQLAGLS 

QGQKKLCHLYQDHMQYIGEGAKTGIKECQYQFRHRRWNCSTVDNTSWGRVMQIGSRET 

AFTYAVSAAGVVNAMSRACREGELSTCGCSRAARPKDLPRDmWGGCGDNIDYGYEFA 

KEFVDAREIffiRIHAKGSYESAMLMNLHNNEAGRRTVYNLADVACKCHGVSGSCSLKTC 

WLQLADFRKVGDALKEKYDSAAAMRLNSRGKLVQVNSRFNSPTTQDLVYIDPSPDYCVR 

NESTGSLGTQGRLCNKTSEGMDGCELMCCGRGYDQFKTVQTERCHCKFHWCCYVKCKK 

CTEIVDQFVCK 



Figure 42 

GGCACGAGCGCAGGAGACACAGGCGCTGGCTGCCCCGTCCGCTCTCCGCCTCCGCCGC 

GCCCTCCTCGCCCGGGATGGGCCCCCCCGCCGCCGCCGGATCCCTCGCCTCCCGGCCGC 

CGCCGTTGCGCTCGCCGCGCTCQCACTGAAGCCCGGGCCCTCGCGCGCCGCGGTTCGC 

CCCGCAGCCTCGCCCCCTGCCCACCCGGGCGGCCGTAGGGCGGTCACGATGCTGCCGC 

CCTTACCCTCCCGCCTCGGGCTGCTGCTGCTGCTGCTCCTGTGCCCGGCGCACGTCGGC 

GGACTGTGGTGGGCTGTGGGCAGCCCCTTGGTTATGGACCCTACCAGCATCTGCAGGA 

AGGCACGGCGGCTGGCCGGGCGGCAGGCCGAGTTGTGCCAGGCTGAGCCGGAAGTGG 

TGGCAGAGCTAGCTCGGGGCGCCCGGCTCGGGGTGCGAGAGTGCCAGTTCCAGTTCCG 

CTTCCGCCGCTGGAATTGCTCCAGCCACAGCAAGGCCTTTGGACGCATCCTGCAACAG 

GACATTCGGGAGACGGCCTTCGTGTTCGCCATCACTGCGGCCGGCGCCAGCCACGCCG 

TCACGCAGGCCTGTTCTATGGGCGAGCTGCTGCAGTGCGGCTGCCAGGCGCCCCGCGG 

GCGGGCCCCTCCCCGGCCCTCCGGCCTGCCCGGCACCCCCGGACCCCCTGGCCCCGCG 

GGCTCCCCGGAAGGCAGCGCCGCCTGGGAGTGGGGAGGCTGCGGCGACGACGTGGAC 

TTCGGGGACGAGAAGTCGAGGCTCTTTATGGACGCGCGGCACAAGCGGGGACGCGGA 

GACATCCGCGCGTTGGTGCAACTGCACAACAACGAGGCGGGCAGGCTGGCCGTGCGG 

AGCCACACGCGCACCGAGTGCAAATGCCACGGGCTGTCGGGATCATGCGCGCTGCGCA 

CCTGCTGGCAGAAGCTGCCTCCATTTCGCGAGGTGGGCGCGCGGCTGCTGGAGCGCTT 

CCACGGCGCCTCACGCGTCATGGGCACCAACGACGGCAAGGCCCTGCTGCCCGCCGTC 

CGCACGCTCAAGCCGCCGGGCCGAGCGGACCTCCTCTACGCCGCCGATTCGCCCGACT 

TTTGCGCCCCCAACCGACGCACCGGCTCCCCCGGCACGCGCGGTCGCGCCTGCAATAG 

CAGCGCCCCGGACCTCAGCGGCTGCGACCTGCTGTGCTGCGGCCGCGGGCACCGCCAG 
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GAGAGCGTGCAGCTCGAAGAGAACTGCCTGTGCCGCTTCCACTGGTGCTGCGTAGTAC 

AGTGCCACCGTTGCCGTGTGCGCAAGGAGCTCAGCCTCTGCCTGTGACCCGCCGCC 

CGGCCGCTAGACTGACTTCGCGCAGCGGTGGCTCGCACCTGTGGGACCTCAGGGCACC 

GGCACCGGGCGCCTCTCGCCGCTCGAGCCCAGCCTCTCCCTGCCAAAGCCCAACTCCC 

AGGGCTCTGGAAATGGTGAGGCGAGGGGCTTGAGAGGAACGCCCACCCACGAAGGCC 

CAGGGCGCCAGACGGCCCCGAAAAGGCGCTCGGGGAGCGTTTAAAGGACACTGTACA 

GGCCCTCCCTCCCCTTGGCCTCTAGGAGGAAACAGTTTTTTAGACTGGAAAAAAGCCA 

GTCTAAAGGCCTCTGGATACTGGGCTCCCCAGAACTGCTGGCCACAGGATGGTGGGTG 

AGGTTAGTATCAATAAAGATATTTAAACCAAAAAAAAAAAAAAAAAAAAA 

Figure 43 

MIJPLPSRLGLLLLLLLCPAEVGGLWWAVGSPLVMDPTSICRKARRLAGRQAELCQAEPE 

WAELARGAIULGVllECQFQFRFRRWNCSSHSKAFGRILQQDIRETAFVFAITAAGASHAVT 

QACSMGELLQCGCQAPRGRAPPRPSGLPGTPGPPGPAGSPEGSAAWEWGGCGDDVDFGD 

EKSRLFMDARHKRGRGDIRALVQLHNNEAGRLAVRSHTRTECKCHGLSGSCALRTCWQK 

LPPFREVGARLLERFHGASRVMGTNDGKALLPAVRTLKPPGRADLLYAADSPDFCAPNRR 

TGSPGmGRAaSfSSAPDI^GOJLLCCGRGHRQESVQLEENCLCRFHWCCVVQCHRCRVRK 

ELSLCL 



Figure 44 

CACGCGTCCGGGCCAATCGGGACTATGAACCGGAAAGCGCTGCGCTGCCTGGGCCACC 

TCTTTCTCAGCCTGGGCATGGTCTGCCTCCGGATCGGTGGCTTCTCCTCAGTGGTAGCTC 

TGGGCGCAACGATCATCTGTAACAAGATCCCAGGCCTGGCTCCCAGACAGCGGGCGAT 

CTGCCAGAGCCGGCCCGACGCCATCATCGTCATAGGAGAAGGCTCACAAATGGGCCTG 

GACGAGTGTCAGTTTCAGTTCCGCAATGGCCGCTGGAACTGCTCTGCACTGGGAGAGC 

GCACCGTCTTCGGGAAGGAGCTCAAAGTGGGGAGCCGGGACGGTGCGTTCACCTACGC 

CATCATTGCCGCCGGCGTGGCCCACGCCATCACAGCTGCCTGTACCCATGGCAACCTG 

AGCGACTGTGGCTGCGACAAAGAGAAGCAAGGCCAGTACCACCGGGACGAGGGCTGG 

AAGTGGGGTGGCTGCTCTGCCGACATCCGCTACGGCATCGGCTTCGCCAAGGTCTTTGT 

GGATGCCCGGGAGATCAAGCAGAATGCCCGGACTCTCATGAACTTGCACAACAACGAG 

GCAGGCCGAAAGATCCTGGAGGAGAACATGAAGCTGGAATGTAAGTGCCACGGCGTG 

TCAGGCTCGTGCACCACCAAGACGTGCTGGACCACACTGCCACAGTTTCGGGAGCTGG 

GCTACGTGCTCAAGGACAAGTACAACGAGGCCGTTCACGTGGAGCCTGTGCGTGCCAG 

CCGCAACAAGCGGCCCACCTTCCTGAAGATCAAGAAGCCACTGTCGTACCGCAAGCCC 

ATGGACACGGACCTGGTGTACATCGAGAAGTCGCCCAACTACTGCGAGGAGGACCCGG 

TGACCGGCAGTGTGGGCACCCAGGGCCGCGCCTGCAACAAGACGGCTCCCCAGGCCAG 

CGGCTGTGACCTCATGTGCTGTGGGCGTGGCTACAACACCCACCAGTACGCCCGCGTG 

TGGCAGTGCAACTGTAAGTTCCACTGGTGCTGCTATGTCAAGTGCAACACGTGCAGCG 

AGCGCACGGAGATGTACACGTGCAAGTGAGCCCCGTGTGCACACCACCCTCCCGCTGC 

AAGTCAGATTGCTGGGAGGACTGGACCGTTTCCAAGCTGCGGGCTCCCTGGCAGGATG 

CTGAGCTTGTCTTTTCTGCTGAGGAAGGTACTTTTCCTGGGTTTCCTGCAGGCATCCGTG 

GGGGAAAAAAAATCTCTCAGAACCCTCAACTATTCTGTTCCACACCCAATGCTGCTCCA 

CCCTCCCCCAGACACAGCCCAAGTCCCTCCGCGGCTGGAGCGAAGCCTTCTGCAGCAG 

GAACTCTGGACCCCTGGGCCTCATCACAGCAATATTTAACAATTTATTCTGATAAAAAT 

AATATTAATTTATTTAATTAAAAAGAATTCTTCCACCTCAAAAAAAAAAAAAAAAAAA 

AAAAAAAAGGGGGG 



Figure 45 
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MNRKARRCLGHIJfLSLGMVYLRIGGFSSWALGASnCNKnPGLAPRQRAICQSKPDAim 

EGSQMGLDECQFQFRNGRWNCSALGERTVFGKELKVGSREAAPTYAnAAGVAHAITAAC 

TQG>n:SDCGCDKEKQGQYHRDEGWKWGGCSAD]RYGIGFAKWVDAIlEIKQNARTLMM^ 

HNl^AGRKILEENMKLECKCHGVSGSCTTKTCWTTLPQFRELGYVLKDKYNEAVHVEPV 

RASRNECRPTFLKIKKPI^YRKPMDTDLVYIEKSPl^ 

GCDmCCGRGYNTHQYARWQCNCKFHWCCYVKOSrrCSERTEMYTCK 



Figure 46 



MHKOTRKWrPYWLCFGVLWKLGALSSWALGAmCNKIPGLAPRQRAICQSKPDAIW^ 
EGAQMGINECQYQFRFGRWNCSALGEKTVFGQELRVGSREAAFTYAITAAGVAHAVTAA 
CSQGNLSNCGCDREKQGYYNQAEGWKWGGCSADVRYGIDFSRRFVDAREKKNARRLM 
NLm^AGRKVLEDRMQLECKCHGVSGSCTTKTCWTTLPKFREVGHLLKEKYNAAVQVE 

wrasrlrqptflrikqlrsyqkpmetdlvyiekspnyceedaatgsvgtqgrlcnrtspg 
adgcdtmccgrgynthqytkvwqcnckfhwccfvkcntcsertevftck: 



Figure 47 

tccgcttacacaccaaggaaagttgggctttgaagaattccatccccatggccactgg 

aggaagaatatttcncccgtcttgcttacccatctccccagttttttggaattttctcta 

gctgttactccagaggattatgtttctttcaaagccttctgtgtacatctgtcttttcac 

ctgtgtcctccaactcagccacagctggtcggtgaacaatttcctgatgactggtccaa 

aggcttacctgatttactccagcagtgtggcagctggtgcccagagtggtattgaaga 

atgcaagtatcagtttgcctgggaccgctggaactgccctgagagagccctgcagctg 

tccagccatggtgggcttcgcagtgccaatcgggagacagcatttgtgcatgccatca 

gttctgctggagtcatgtacaccctgactagaaactgcagccttggagattttgataac 

tgtggctgtgatgactcccgcaacgggcaactggggggacaaggctggctgtggggag 

gctgcagtgacaatgtgggcttcggagaggcgatttccaagcagtttgtcgatgccct 

ggaaacaggacaggatgcacgggcagccatgaacctgcacaacaacgaggctggccg 

caaggcggtgaagggcaccatgaaacgcacgtgtaagtgccatggcgtgtctggcagc 

tgcaccacgcagacctgttggctgcagctgcccgagttccgcgaggtgggcgcgcacc 

tgaaggagaagtaccacgcagcactcaaggtggacctgctgcagggtgctggcaaca 

gcgcggccgcccgcggcgccatcgccgacacctttcgctccatctctacccgggagctg 

gtgcacctggaggagtccccggactactgcctggagaacaaaacgctagggctgctgg 

gcaccgaagggcgagagtgcctaaggcgcgggcgggccctgggtcgctgggaactcc 

gcagctgccgccggctctgcggggactgcgggctggcggtggaggagcgccgggccg 

agaccgtgtccagctgcaactgcaagttccactggtgctgtgcagtccgctgcgagca 

gtgccgccggagggtcaccaagtacttctgtagccgcgcagagcggccgcgggggggc 

gctgcgcacaaacccgggagaaaaccctaagggtttcctctgccccctccttttcccac 

tggttcttggcttcctttagagaccccggtaattgtggaacctagggaatggggaaccc 

gctctcccagacctagggatcctgaaagggaaaaactgcaatttctccaaagcttgcc 

actttccagcctgtttccccaattcctctgtgctctcctaaagctctgtctgaatcctcg 

cagccacacctaggtctgaaaactcaggctttgagttactgatcttccttggattagga 

aaacaggtgttcctcctcccctctcctatcagccctaatctctgacctagcctatcaac 

ccttaggcgctggaaaaaccttctcatacacgcaggacccaggttaactcaaagcttt 
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GCCCTTTTGCCCACTGTCTGCTACCAGGGGCTCACCCTCTGCtGCACCTCTCTTCTGCAC 
AGCTCCTCCCCTGCTACTGCTGACCAAATTCCCAGGAATCTTGAATGCTTTCTCTCCTCT 
TCTCCCTTTCCTTTCCCAAAAAAAACTGAGGAAACTGGCCCCGGAAAAGCATGTCTTTG 
GGGTTGGTTCCTAGAGGCAGAGGTTGAAGATGGAAGAGGGAGCTCTGGAGTGCTAACT 
TGAACACCAAGGGTGCTACTCATCCCTATGGTATCATATCATGAATGGACTTTACTAGT 
GGGGCAATGACTTTCCTAGACAATAACCCGAGGGACTCCAGATACATACCCCGAAGGT 
CTAGGAAATACGTTAAGGGCAGATTACAGTCATTTCCTACCCTTTAAAGGTAACTTCTC 
CCTTCTCCTGACCTACTTCCTCCTAGCAACCAACTTTACCTCTTCTTCTCCAAAGGATCT 
TTGTTCCTCTGAGCCAAGACTGAGGTAAATAAAGCCACTTTCCTCTTCAGATCCTGGTC 

TGCACCTCTAGA 



Figure 48 

MFLSKTSWICLFTCVLQLSHSWSVNNFLMTGPKAYLIYSSSVAAGAQSGIEECKYQFAWD 

RWNCPERALQLSSHGGLRSANRETAFVHAISSAGVMYTLTRNCSLGDFDNCGCDDSRNGQ 

LGGQGWLWGGCSDNVGFGEAISKQFVT)ALETGQDAELAMSILHNT>ffiAGRKAVKGT]V^ 

TCKCHGVSGSCTTQTCWLQLPEFREVGAHLKEKYHAALKVDLLQGAGNSAAARGAIADT 

FRSISTRELVHLEDSPDYCLENKTXGLLGTEGRECLRRGRALGRWELRSCRRLCGDCGLAV 

EERRAETVSSCNCKFHWCCAVRCEQCRRRVTKYFCSRAERPRGGAAHKPGRKP 



Figure 49 

GCGGCCGCGTCGACGGAGGGGCTGCAGCTCCGTCAGCCCGGCAGAGCCACCCTGAGCT 

CGGTGAGAGCAAAGCCAGAGCCCCCAGTCCTTTGCTCGCCGGCTTGCTATCTCTCTCGA 

TCACTCCCTCCCTTCCTCCCTCCCTTCCTCCCGGCGGCCGCGGCGGCGCTGGGGAAGCG 

GTGAAGAGGAGTGGCCCGGCCCTGGAAGAATGCGGCTCTGACAAGGGGACAGAACCC 

AGCGCAGTCTCCCCACGGTTTAAGCAGCACTAGTGAAGCCCAGGCAACCCAACCGTGC 

CTGTCTCGGACCCCGCACCCAAACCACTGGAGGTCCTGATCGATCTGCCCACCGGAGG 

CTCCGGGCTTCGACATGCTGGAGGAGCCCCGGCCGCGGCCTCCGCCCTCGGGCCTCGC 

GGGTCTCCTGTTCCTGGCGTTGTGCAGTCGGGCTCTAAGCAATGAGATTCTGGGCCTGA 

AGTTGCCTGGCGAGCCGCCGCTGACGGCCAACACCGTGTGCTTGACGCTGTCCGGCCT 

GAGCAAGCGGCAGCTAGACCTGTGCCTGCGCAACCCCGACGTGACGGCGTCCGCGCTT 

CAGGGTCTGCACATCGCGGTCCACGAGTGTCAGCACCAGCTGCGCGACCAGCGCTGGA 

ACTGCTCCGCGCTTGAGGGCGGCGGCCGCCTGCCGCACCACAGCGCCATCCTCAAGCG 

CGGTTTCCGAGAAAGTGCTTTTTCCTTCTCCATGCTGGCTGCTGGGGTCATGCACGCAG 

TAGCCACGGCCTGCAGCCTGGGCAAGCTGGTGAGCTGTGGCTGTGGCTGGAAGGGCAG 

TGGTGAGCAGGATCGGCTGAGGGCCAAACTGCTGCAGCTGCAGGCACTGTCCCGAGGC 

AAGAGTTTCCCCCACTCTCTGCCCAGCCCTGGCCCTGGCTCAAGCCCCAGCCCTGGCCC 

CCAGGACACATGGGAATGGGGTGGCTGTAACCATGACATGGACTTTGGAGAGAAGTTC 

TCTCGGGATTTCTTGGATTCCAGGGAAGCTCCCCGGGACATCCAGGCACGAATGCGAA 

TCCACAACAACAGGGTGGGGCGCCAGGTGGTAACTGAAAACCTGAAGCGGAAATGCA 

AGTGTCATGGCACATCAGGCAGCTGCCAGTTCAAGACATGCTGGAGGGCGGCCCCAGA 

GTTCCGGGCAGTGGGGGCGGCGTTGAGGGAGCGGCTGGGCCGGGCCATCTTCATTGAT 

ACCCACAACCGCAATTCTGGAGCCTTCCAGCCCCGTCTGCGTCCCCGTCGCCTCTCAGG 

AGAGCTGGTCTACTTTGAGAAGTCTCCTGACTTCTGTGAGCGAGACCCCACTATGGGCT 

CCCCAGGGACAAGGGGCCGGGCCTGCAA.CAAGACCAGCCGCCTGTTGGATGGCTGTGG 

CAGCCTGTGCTGTGGCCGTGGGCACAACGTGCTCCGGCAGACACGAGTTGAGCGCTGC 

CATTGCCGCTTCCACTGGTGCTGCTATGTGCTGTGTGATGAGTGCAAGGTTACAGAGTG 

GGTGAATGTGTGTAAGTGAGGGTCAGCCTTACCTTGGGGCTGGGGAAGAGGACTGTGT 

GAGAGGGGCGCCTTTTCAGCCCTTTGCTCTGATTTCCTTCCAAGGTCACTCTTGGTCCCT 
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GGAAGCTTAAAGTATCTACCTGGAAACAGCTTTAGGGGTGGTGGGGGTCAGGTGGACT 

CTGGGATGTGTAGCCTTCTCCCCAACAATTGGAGGGTCTTGAGGGGAAGCTGCCACCC 

CTCTTCTGCTCCTTAGACACCTGAATGGACTAAGATGAAATGCACTGTATTGCTCCTCC 

CACTTCTCAACTCCAGAGCCCCTTTAACCCTGATTCATACTCCTTTTGGCTGGGGAGTC 

CCTATAGTTTCACCACTCCTCTCCCTTGAGGGATAACCCCAGGCACTGTTTGGAGCCAT 

AAGATCTGTATCTAGAAAGAGATCACCCACTCCTATGTACTATCCCCAAACTCCTTTAC 

TGCAGCCTGGGCTCCCTCTTGTGGGATAATGGGAGACAGTGGTAGAGAGGTTTTTCTTG 

GGAAAGAGACAGAGTGCTGAGGGGCACTCTCCCCTGAATCCTCAGAGAGTTGTCTGTC 

CAGGCCCTTAGGGAAGTTGTCTCCTTCCATTCAGATGTTAATGGGGACCCTCCAAAGGA 

AGGGGTTTTCCCATGACTCTTGGAGCCTCTTTTTCCTTCTTCAGCAGGAAGGGTGGGAA 

GGGATAATTTATCATACTGAGACTTGTTCTTGGTTCCTGTTTGAAACTAAAATAAATTA 

AGTTACTGGAAAAAAAAAAAAAAAAAA 

Figure 50 



MLEEPRPRPPPSGLAGLLFLALCSRALSNEILGLKLPGEPPLTANTVCLTLSGLSKRQLDLCL 

RNPDVTASALQGLHIAVHECQHQLRDQRWNCSALEGGGRLPHHSAILKRGFRESAFSFSM 

LAAGVMHAVATACSLGKLVSCGCGWKGSGEQDRLRAKLLQLQALSRGKSFPHSLPSPGP 

GSSPSPGPQDTWEWGGCNHDMDFGEKFSIU3FLDSREAPia)IQAICV[RIHNm^ 

LKKKCKOHGTSGSCQFKTCWIMAPEFRAVGAALRERLGRAIFroTHNRNSGAFQPRJLRPRR 

LSGELVYFEKSPDFCERDPTMGSPGTRGBACNKTSRLLDGCGSLCCGRGHNVLRQTRVER 

CHCREHWCCYVLCDECKVTEWVNVCK 



Figure 51 

TAACCCGCCGCCTCCGCTCTCCCCGGCTGCAGGCGGCGTGCAGGACCAGCGGCGGCCG 

TGCAGGCGGAGGACTTCGGCGCGGCTCCTCCTGGGTGTGACCCCGGGCGCGCCCGCCG 

CGCGACGATGAGGGCGCGGCCGCAGGTCTGCGAGGCGCTGCTCTTCGCCCTGGCGCTC 

CAGACCGGCGTGTGCTATGGCATCAAGTGGCTGGCGCTGTCCAAGACACCATCGGCCC 

TGGCACTGAACCAGACGCAACACTGCAAGCAGCTGGAGGGTCTGGTGTCTGCACAGGT 

GCAGCTGTGCCGCAGCAACCTGGAGCTCATGCACACGGTGGTGCACGCCGCCCGCGAG 

GTCATGAAGGCCTGTCGCCGGGCCTTTGCCGACATGCGCTGGAACTGCTCCTCCATTGA 

GCTCGCCCCCAACTATTTGCTTGACCTGGAGAGAGGGACCCGGGAGTCGGCCTTCGTG 

TATGCGCTGTCGGCCGCCACCATCAGCCACGCCATCGCCCGGGCCTGCACCTCCGGCG 

ACCTGCCCGGCTGCTCCTGCGGCCCCGTCCCAGGTGAGCCACCCGGGCCCGGGAACCG 

CTGGGGAAGATGTGCGGACAACCTCAGCTACGGGCTCCTCATGGGGGCCAAGTTTTCC 

GATGCTCCTATGAAGGTGAAAAAAACAGGATCCCAAGCCAATAAACTGATGCGTCTAC 

ACAACAGTGAAGTGGGGAGACAGGCTCTGCGCGCCTCTCTGGAAATGAAGTGTAAGTG 

CCATGGGGTGTCTGGCTCCTGCTCCATCCGCACCTGCTGGAAGGGGCTGCAGGAGCTG 

CAGGATGTGGCTGCTGACCTCAAGACCCGATACCTGTCGGCCACCAAGGTAGTGCACC 

GACCCATGGGCACCCGCAAGCACCTGGTGCCCAAGGACCTGGATATCCGGCCTGTGAA 

GGACTGGGAACTTGTTTATTTGCAGAGCTCACCTGACTTTTGCATGAAGAATGAGAAG 

GTGGGCTCCCACGGGACACAAGACAGGCAGTGCAACAAGACTTCCAACGGAAGCGAC- 

AGCTGCGACCTTATGTGCTGCGGGCGTGGCTACAACCCCTACACAGACCGCGTGGTCG 

AGCGGTGCCACTGTAAGTACCACTGGTGTTGCTACGTCACCTGCCGCAGGTGTGAGCGT 

ACCGTGGAGCGCTATGTCTGCAAGTGAGGCCCTGCCCTCCGCCCCACGCAGGAGCGAG 

GACTTTGCTCAAGGACCCTCAGCAACTGGGGCCGGGGGCCTGGAGACACTCCATGGAG 

CTCTGCTTGTGAATTCCAGATGCCAGGCATGGGAGGCGGCTTGTGCTTTGCCTTCACTT 

GGAAGCCACCAGGAACAGAAGGTCTGGCCACCCTGGAAGGAGNGCAGGACATCAAAG 

GAAACCGACAAGATTAAAAATAACTTGGCAGCCTGAGNTCTGGAGTGCCCACAGNNTG 
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GTGTAAGGAGCGGGGCTTGGGATCGGTGAGACTGATACAGACTTGACCTTTCAGGGCC 

ACAGAGACCAGCCTCCQGGAAGGGGTCTGCCCGCCTTCTTCAGAATGTTCTGCGGGAC 

CCCCTGGCCCACCCTGGGGTCTGAGCCTGCTGGGCCACCACATGGAATCACTAGCTTCG 

GGTTGTAAATGTTTTCTTTTGTTTNTTGCTTTTTCTTCCTTTGGGATGTTGGAAGCTACA 

GAAATATTTATAAAACATAGCTTTTTCTTTGGGGTGGCACTTCTCAATTCCTCTTTATAT 

ATTTTANATATATAAATATATATGTATATATATAATGATCTCTAATNTAAAACTAGCTT 

TTTAAGCAGCTGTATGAAATAAATGCTGAGTGAGCCCCAGCCCGCCCCTGCAGTTCCC 

GGCCTCGTCAAGTGAACTCGGCAGACCCTGGGGCTGGCAGAGGGAGCTCTCCAGTTTC 

CGGGCA 



Figure 52 

MRARPQVCEALLFALALQTGVCYGIKWLALSKTPSALALNQTQHCKQLEGLVSAQVQLCR 

Sra.ELMHTVVHAAI^VMKACRRAPADMRWNCSSmLAPNYLLDLERGTRESAFW 

ATISHAIAEIACTSGDLPGCSCGPWGEPPGPGNRWGRCADNLSYGLLMGAKFSDAPMKVK 

KTGSQANKLMRLHNSEVGRQALRASLEMKCKCHGVSGSCSIRTCWKGLQELQDVAADLK 

TRYLSATKVVHRPMGTRKHLWKI)LDIRPVKDWELVYLQSSPDFCMKNEKVGSHGTQDR 

QCNKTSNGSDSCDLMCCGRGYISPYTDRVVERCHCKYHWCCYVTCRRCERTVERYVCK 

Figure 53 

GGCGCGGCAAGATGCTGGATGGGTCCCCGCTGGCGCGCTGGCTGGCCGCGGCCTTCGG 

GCTGACGCTGCTGCTCGCCGCGCTGCGCCCTTCGGCCGCCTACTTCGGGCTGACGGGCA 

GCGAGCCCCTGACCATCCTCCCGCTGACCCTGGAGCCAGAGGCGGCCGCCCAGGCGCA 

CTACAAGGCCTGCGACCGGCTGAAGCTGGAGCGGAAGCAGCGGCGCATGTGCCGCCG 

GGACCCGGGCGTGGCAGAGACGCTGGTGGAGGCCGTGAGCATGAGTGCGCTCGAGTG 

CCAGTTCCAGTTCCGCTTTGAGCGCTGGAACTGCACGCTGGAGGGCCGCTACCGGGCC 

AGCCTGCTCAAGCGAGGCTTCAAGGAGACTGCCTTCCTCTATGCCATCTCCTCGGCTGG 

CCTGACGCACGCACTGGCCAAGGCGTGCAGCGCGGGCCGCATGGAGCGCTGTACCTGC 

GATGAGGCACCCGACCTGGAGAACCGTGAGGCCTGGCAGTGGGGGGGCTGCGGAGAC 

AACCTTAAGTACAGCAGCAAGTTCGTCAAGGAATTCCTGGGCAGACGGTCAAGCAAGG 

ATCTGCGAGCCCGTGTGGACTTCCACAACAACCTCGTGGGTGTGAAGGTGATCAAGGC 

TGGGGTGGAGACCACCTGCAAGTGCCACGGCGTGTCAGGCTCATGCACGGTGCGGACC 

TGCTGGCGGCAGTTGGCGCeTTTCCATGAGGTGGGCAAGCATCTGAAGCACAAGTATG 

AGACGGCACTCAAGGTGGGCAGCACCACCAATGAAGCTGCCGGCGAGGCAGGTGCCA 

TCTCCCCACCACGGGGCCGTGCCTCGGGGGCAGGTGGCAGCGACCCGCTGCCCCGCAC 

TCCAGAGCTGGTGCACCTGGATGACTCGCCTAGCTTCTGCCTGGCTGGCCGCTTCTCCC 

CGGGCACCGCTGGCCGTAGGTGCCACCGTGAGAAGAACTGCGAGAGCATCTGCTGTGG 

CCGCGGCCATAACACACAGAGCCGGGTGGTGACAAGGCCCTGCCAGTGCCAGGTGCGT 

TGGTGCTGCTATGTGGAGTGCAGGCAGTGCACGCAGCGTGAGGAGGTCTACACCTGCA 

AGGGCTGAGTTCCCAGGCCCTGCCAGCCCTGCTGCACAGGGTGCAGGCATTGCACACG 

GTGTGAAGGGTCTACACCTGCACAGGCTGAGTTCCTGGGCTCGACCAGCCCAGCTGCG 

TGGGGTACAGGCATTGCACACAGTGTGAATGGGTCTACACCTGCATGGGCTGAGTCCC 

TGGGCTCAGACCTAGCAGCGTGGGGTAGTCCCTGGGCTCAGTCCTAGCTGCATGGGGT 

GCAGGCATTGCACAGAGCATGAATGGGCCTACACCTGCCAAGGCTGAATCCCTGGGCC 

CAGCCAGCCCTGCTGCACATGGCACAGGCATTGCACACGGTGTGAGGAGTGTACACCT 

GCAAGGGCTGAGGCCCTGGGCCCAGTCAGCCCTGCTGCTCAGAGTGCAGGCATTGCAC 

ATGGTGTGAGAAGGTCTACACCTGCAAGGGACGAGTCCCCGGGCCTGGCCAACCCTGC 

TGTGCAGGGTGAGGGCCATGCATGCTAGTATGAGGGGTCTACACCTGCAAGGACTGAG 

AGGCTTTT 
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Figure 54 



MLDGSPLARWLAAAFGLTLIXAALRPSAAYFGLTGSEPLTILPLTLEPEAAAQAHYKACDR 

LKLERKQRRMCRRDPGVAETLVEAVSMSALECQFQFRFERWNCTLEGRYRASLLKRGFKE 

TAFLYAISSAGLTHALAKACSAGRMERCTCDEAPDLENREAWQWGGCGDNLKYSSKFVK 

EFLGREiSSKDIJELMRVDFHNNLVGVKVIKAGVETTCKCHGVSGSCT^ 

KHLKHKYETALKVGSTTNEAAGEAGAISPPRGRASGAGGSDPLPRTPELVHLDDSPSFCLA 

GRFSPGTAGRRCHREKNCESICCGRGHNTQSRWTRPCQCQVRWCCYVECRQCTQREEVY 

TCKG 

Figure 55 

AGCCTGCAAAAACCACAGAGGGCAAAGCCAGAAAGATGGAAAGGCACCCACCCATGC 

AGCTCACCACTTGCCTCAGGGAGACCCTCTTCACAGGGGCTTCTCAAAAGACCTCCCTA 

TGGTGGTTGGGCATTGCCTCCTTCGGGGTTCCAGAGAAGCTGGGCTGCGCCAATTTGCC 

GCTGAACAGCCGCCAGAAGGAGCTGTGCAAGAGGAAACCGTACCTGCTGCCGAGCAT 

CCGAGAGGGCGCCCGGCTGGGCATTCAGGAGTGCAGGAGCCAGTTCAGACACGAGAG 

ATGGAACTGCATGATCACCGCCGCCGCCACTACCGCCCCGATGGGCGCCAGCCCCCTC 

TTTGGCTACGAGCTGAGCAGCGGCACCAAAGAGACAGCATTTATTTATGCTGTGATGG 

CTGCAGGCCTGGTGCATTCTGTGACCAGGTCATGCAGTGCAGGCAACATGACAGAGTG 

TTCCTGTGACACCACCTTGCAGAACGGCGGCTCAGCAAGTGAAGGCTGGCACTGGGGG 

GGCTGCTCCGATGATGTCCAGTATGGCATQTGGTTCAGCAGAAAGTTCCTAGATTTCCC 

CATCGGAAACACCACGGGCAAAGAAAACAAAGTACTATTAGCAATGAACCTACATAA 

CAATGAAGCTGGAAGGCAGGCTGTCGCCAAGTTGATGTCAGTAGACTGCCGCTGCCAC 

GGAGTTTCCGGCTCCTGTGCTGTGAAAACATGGTGGAAAACCATGTCTTCTTTTGAAAA 

GATTGGCCATTTGTTGAAGGATAAATATGAAAACAGTATCCAGATATCAGACAAAATA 

AAGAGGAAAATGCGCAGGAGAGAAAAAGATCAGAGGAAAATACCAATCCATAAGGAT 

GATCTGCTCTATGTTAATAAGTCTCCCAACTACTGTGTAGAAGATAAGAAACTGGGAAT 

CCCAGGGACACAAGGCAGAGAATGCAACCGTACATCAGAGGGTGCAGATGGCTGCAA 

CCTCCTCTGCTGTGGCCGAGGTTACAACACCCATGTGGTCAGGCACGTGGAGAGGTGT 

GAGTGTAAGTTCATCTGGTGCTGCTATGTCCGTTGCAGGAGGTGTGAAAGCATGACTG 

ATGTCCACACTTGCAAGTAACCACTCCATCCAGCCTTGGGCAAGATGCCTCAGCAATAT 

ACAATGGCATTGGAACCAGAGAGGTGCCCATCCCTGTGCAGCGCTAGTAAAGTTGACT 

CTTGCAGTGGAATCCC 

Figure 56 

MDRAALLGLARLCALWAALLVLFPYGAQGNWMWLGIASFGVPEKLGCANLPLNSRQKEL 

CKRKPYLLPSIREGARLGIQECGSQFRHERWNCMrrAAATTAPMGASPLFGYELSSGTKET 

AFIYAVMAAGLVHSVTRSCSAGNMTECSCDTTLQNGGSASEGWHWGGCSDDVQYGMWF 

SRIQfLDmGNTTGKENKVLLAMNIJBDSINEAGRQAVAKXMSVDCRCHGVSGSCAVlCTCWK 

TMSSFEKIGHLLKDKYENSIQISDKTKRKMRRREKDQRKIPIHKI)DLLYVNKSPOT 

KXGIPGTQGRECMITSEGADGCNLLCCGRGYNTHVVRHVERCECKFIWCCYV 

RCRRCESMTDVHTCK 



Figure 57 

AGTTGAGGGATTGACACAAATGGTCAGGCGGCGGCGGCGGAGAAGGAGGCGGAGGCG 
CAGGGGGGAGCCGAGCCCGCTGGGCTGCGGAGAGTTGCGCTCTCTACGGGGCCGCGGC 
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CACTAGCGCGGCGCCGCCAGCCGGGAGCCAGCGAGCCGAGGGCCAGGAAGGCGGGAC 

ACGACCCCGQCGCGCCCTAGCCACCCGGGTTCTCCCCGCCGCCCGCGCTTCATGAATCG 

CAAGTTTCCGCGGCGGCGGCGGCTGCGGTACGCAGAACAGGAGCCGGGGGAGCGGGC 

CGAAAGCGGCTTGGGCTCGACGGAGGGCACCCGCGCAGAGGTCTCCCTGGCCGCAGG 

GGGAGCCGCCGCCGGCCGTGCCCCTGGCAGCCCCAGCGGAGCGGCGCCAAGAGAGGA 

GCCGAGAAAGTATGGCTGAGGAGGAGGCGCCTAAGAAGTCCCGGGCCGCCGGCGGTG 

GCGCGAGCTGGGAACTTTGTGCCGGGGCGCTCTCGGCCCGGCTGGCGGAGGAGGGCAG 

CGGGGACGCCGGTGGCCGCCGCCGCCCGCCAGTTGACCCCCGGCGATTGGCGCGCCAG 

CTGCTGCTGCTGCTTTGGCTGCTGGAGGCTCCGCTGCTGCTGGGGGTCCGGGCCCAGGC 

GGCGGGCCAGGGGCCAGGCCAGGGGCCCGGGCCGGGGCAGCAACCGCCGCCGCCGCC 

TCAGCAGCAACAGAGCGGGCAGCAGTACAACGGCGAGCGGGGCATCTCCGTCCCGGA 

CCACGGCTATTGCCAGCCCATCTCCATCCCGCTGTGCACGGACATCGCGTACAACCAG 

ACCATCATGCCCAACCTGCTGGGCCACACGAACCAGGAGGACGCGGGCCTGGAGGTGC 

ACCAGTTCTACCCTCTAGTGAAAGTGCAGTGTTCCGCTGAGCTCAAGTTCTTCCTGTGC 

TCCATGTACGCGCCCGTGTGCACCGTGCTAGAGCAGGCGCTGCCGCCCTGCCGCTCCCT 

GTGCGAGCGCGCGCGCCAGGGCTGCGAGGCGCTCATGAACAAGTTCGGCTTCCAGTGG 

CCAGACACGCTCAAGTGTGAGAAGTTCCCGGTGCACGGCGCCGGCGAGCTGTGCGTGG 

GCCAGAACACGTCCGACAAGGGCACCCCGACGCCCTCGCTGCTTCCAGAGTTCTGGAC 

CAGCAACCCTCAGCACGGCGGCGGAGGGCACCGTGGCGGCTTCCCGGGGGGCGCCGG 

CGCGTCGGAGCGAGGCAAGTTCTCCTGCCCGCGCGCCCTCAAGGTGCCCTCCTACCTCA 

ACTACCACTTCCTGGGGGAGAAGGACTGCGGCGCACCTTGTGAGCCGACCAAGGTGTA 

TGGGCTCATGTAGTTCGGGCCCGAGGAGCTGCGCTTCTCGCGCACCTGGATTGGCATTT 

GGTCAGTGCTGTGCTGCGCCTCCACGCTCTTCACGGTGCTTACGTACCTGGTGGACATG 

CGGCGCTTCAGCTACCCGGAGCGGCCCATCATCTTCTTGTCCGGCTGTTACACGGCCGT 

GGCCGTGGCCTACATCGCCGGCTTCCTCCTGGAAGACCGAGTGGTGTGTAATGACAAG 

TTCGCCGAGGACGGGGCACGCACTGTGGCGCAGGGCACCAAGAAGGAGGGCTGCACC 

ATCCTCTTCATGATGCTCTACTTCTTCAGCATGGCCAGCTCCATCTGGTGGGTGATCCTG 

TCGCTCACCTGGTTCCTGGCGGCTGGCATGAAGTGGGGCCACGAGGCCATCGAAGCCA 

ACTCACAGTATTTTCACCTGGCCGCCTGGGCTGTGCCGGCCATCAAGACCATCACCATC 

CTGGCGCTGGGCCAGGTGGACGGCGATGTGCTGAGCGGAGTGTGCTTCGTGGGGCTTA 

ACAACGTGGACGCGCTGCGTGGCTTCGTGCTGGCGCCCCTCTTCGTGTACCTGTTTATC 

GGCACGTCCTTTCTGCTGGCCGGCTTTGTGTCGCTCTTCCGCATCCGCACCATCATGAA 

GCACGATGGCACCAAGACCGAGAAGCTGGAGAAGCTCATGGTGCGCATTGGCGTCTTC 

AGCGTGCTGTACACTGTGCCAGCCACCATCGTCATCGCCTGCTACTTCTACGAGCAGGC 

CTTCCGGGACCAGTGGGAACGCAGCTGGGTGGCCCAGAGCTGCAAGAGCTACGCTATC 

CCCTGCCCTCACCTCCAGGCGGGCGGAGGCGCCCCGCCGCACCCGCCCATGAGCCCGG 

ACTTCACGGTCTTCATGATTAAGTACCTTATGACGCTGATCGTGGGCATCACGTCGGGC 

TTCTGGATCTGGTCCGGCAAGACCCTCAACTCCTGGAGGAAGTTCTACACGAGGCTCA 

CCAACAGCAAACAAGGGGAGACTACAGTCTGAGACCCGGGGCTCAGCCCATGCCCAG 

GCCTCGGCCGGGGCGCAGCGATCCCCCAAAGCCAGCGCCGTGGAGTTCGTGCCAATCC 

TGACATCTCGAGGTTTCCTCACTAGACAACTCTCTTTCGCAGGCTCCTTTGAACAACTC 

AGCTCCTGCAAAAGCTTCCGTCCCTGAGGCAAAAGGACACGAGGGCCCGACTGCCAGA 

GGGAGGATGGACAGACCTCTTGCCCTCACACTCTGGTACCAGGACTGTTCGCTTTTATG 

ATTGTAAATAGCCTGTGTAAGATTTTTGTAAGTATATTTGTATTTAAATGACGACCGAT 

CACGCGTTTTTCTTTTTCAAAAGTTTTTAATTATTTAGGGCGGTTTAACCATTTGAGGCT 

TTTCCTTCTTGCCCTTTTCGGAGTATTGCAAAGGAGCTAAAACTGGTGTGCAACCGCAC 

AGCGCTCCTGGTCGTCCTCGCGCGCCTCTCCCTACCACGGGTGCTCGGGACGGCTGGGC 

GCCAGCTCCGGGGCGAGTTCAGCACTGCGGGGTGCGACTAGGGCTGCGCTGCCAGGGT 

CACTTCCCGCCTCCTCCTTTTGCCCCCTCCCCCTCCTTCTGTCCCCTCCCTTTCTTTCCTG 

GCTTGAGGTAGGGGCTCTTAAGGTACAGAACTCCACAAACCTTCCAAATCTGGAGGAG 

GGCCCCCATACATTACAATTCCTCCCTTGCTCGGCGGTGGATTGCGAAGGCCCGTCCCT 

TCGACTTCCTGAAGCTGGATTTTTAACTGTCCAGAACTTTCCTCCAACTTCATGGGGGC 
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CCACGGGTGTGGGCGCTGGCAGTCTCAGCCTCCCTCCACGGTCACCTTCAACGCCCAG 

ACACTCCCTTCTCCCACCTTAGTTGGTTACAGGGTGAGTGAGATAACCAATGCCAAACT 

TTTTGAAGTCTAATTTTTGAGGGGTGAGCTCATTTCATTCTCTAGTGTCTAAAACCTGGT 

ATGGGTTTGGCCAGCGTCATGGAAAGATGTGGTTACTGAGATTTGGGAAGAAGCATGA 

AGCTTTGTGTGGGTTGGAAGAGACTGAAGATATGGGTTATAAAATGTTAATTCTAATTG 

CATACGGATGCCTGGCAACCTTGCCTTTGAGAATGAGACAGCCTGCGCTTAGATTTTAC 

CGGTCTGTAAAATGGAAATGTTGAGGTCACCTGGAAAGCTTTGTTAAGGAGTTGATGTT 

TGCTTTCCTTAACAAGACAGCAAAACGTAAACAGAAATTGAAAACTTGAAGGATATTT 

CAGTGTCATGGACTTCCTCAAAATGAAGTGCTATTTTCTTATTTTTAATCAAATAACTA 

GACATATATCAGAAACTTTAAAATGTAAAAGTTGTACACTTTCAACATTTTATTACGAT 

TATTATTCAGCAGCACATTCTGAGGGGGGAACAATTCACACCACCAATAATAACCTGQ 

TAAGATTTCAGGAGGTAAAGAAGGTGGAATAATTGACGGGGAGATAGCGCCTGAAAT 

AAACAAAATATGGGCATGCATGCTAAAGGGAAAATGTGTGCAGGTCTACTGCATTAAA 

TCCTGTGTGCTCCTCTTTTGGATTTACAGAAATGTGTCAAATGTAAATCTTTCAAAGCC 

ATTTAAAAATATTCACTTTAGTTCTCTGTGAAGAAGAGGAGAAAAGCAATCCTCCTGAT 

TGTATTGTTTTAAACTTTAAGAATTTATCAAAATGCCGGTACTTAGGACCTAAATTTAT 

CTATGTCTGTCATACGCTAAAATGATATTGGTCTTTGAATTTGGTATACATTTATTCTGT 

TCACTATCACAAAATCATCTATATTTATAGAGGAATAGAAGTTTATATATATATAATAC 

CATATTTTTAATTTCACAAATAAAAAATTCAAAGTTTTGTACAAAATTATATGGATTTT 

GTGCCTGAAAATAATAGAGCTTGAGCTGTCTGAACTATTTTACATTTTATGGTGTCTCA 

TAGCCAATCCCACAGTGTAAAAATTCA 
Figure 58 



MAEEEAPKKSRAAGGGASWELCAGALSARLAEEGSGDAGGRRRPPVDPRRLARQLLLLL 

WLLEAPLLLGVRAQAAGQGPGQGPGPGQQPPPPPQQQQSGQQYNGERGISVPDHGYCQPI 

SIPLCTTDIAYNQTIMPNLLGHTNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCTVL 

EQALPPCRSLCERARQGCEALMNKFGFQWPDTLKCEKFPVHGAGELCVGQNTSDKGTPTP 

SLLPEFWTSNPQHGGGGHRGGFPGGAGASERGKFSCPRALKVPSYLNYHFLGEKDCGAPC 

EPTKWGLMYFGPEELRFSRTWIGIWSVLCCASTLFTVLTYLVDMRRFSYPERPIIFLSGCYT 

AVAVAYIAGFLLEDRWCNDKFAEDGARTVAQGTKBCEGCTILFMMLYFFSMASSIWW 

Vn^LTWLAAGMKWGHEAIEANSQYFHLAAWAVPArKTITILALGQVDGDVLSGVCFVG 

LNNVDALRGFVIJ^LFVYLFIGTSFLIAGFVSLFEaRTBMDK^ 

LYTVPATIVIACYFYEQA ^^^rr 
FRDQWERSWAQSCKSYAIPCPHLQAGGGAPPHPPMSPDFTWMIKYLMTLIVGITSGFWI 

WSGKTLNSW RKFYTRLTNSKQGETTV 



Figure 59 

CGAGTAAAGTTTGCAAAGAGGCGCGGGAGGCGGCAGCCGCAGCGAGGAGGCGGCGGG 

GAAGAAGCGCAGTCTCCGGGTTGGGGGCGGGGGCGGGGGGGGCGCCAAGGAGCCGGG 

TGGGGGGCGGCGGCCAGCATGCGGCCCCGCAGCGCCCTGCCCCGCCTGCTGCTGCCGC 

TGCTGCTGCTGCCCGCCGCCGGGCCGGCCCAGTTCCACGGGGAGAAGGGCATCTCCAT 

CCCGGACCACGGCTTCTGCCAGCCCATCTCCATCCCGCTGTGCACGGACATCGCCTACA 

ACCAGACCATCATGCCCAACCTTCTGGGCCACACGAACCAGGAGGACGCAGGCCTAGA 

GGTGCACCAGTTCTATCCGCTGGTGAAGGTGCAGTGCTCGCCCGAACTGCGCTTCTTCC 

TGTGCTCCATGTACGCACCCGTGTGCACCGTGCTGGAACAGGCCATCCCGCCGTGCCGC 

TCTATCTGTGAGCGCGCGCGCCAGGGCTGCGAAGCCCTCATGAACAAGTTCGGTTTTCA 

GTGGCCCGAGCGCCTGCGCTGCGAGCACTTCCCGCGCCACGGCGCCGAGCAGATCTGC 

GTCGGCCAGAACCACTCCGAGGACGGAGCTCCCGCGCTACTCACCACCGCGCCGCCGC 
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CGGGACTGCAGCCGGGTGCCGGGGGCACCCCGGGTGGCCCGGGCGGCGGCGGCGCTC 

CCCCGCGCTACGCCACQCTGGAGCACCCCTTCCACTGCCCGCGCGTCCTCAAGGTGCCA 

TCCTATCTCAGCTACAAGTTTCTGGGCGAGCGTGATTGTGCTGCGCCCTGCGAACCTGC 

GCGGCCCGATGGTTCCATGTTCTTCTCACAGGAGGAGACGCGTTTCGCGCGCCTCTGGA 

TCCTCACCTGGTCGGTGCTGTGCTGCGCTTCCACCTTCTTCACTGTCACCACGTACTTGG 

TAGACATGCAGCGCTTCCGCTACCCAGAGCGGCCTATCATTTTTCTGTCGGGCTGCTAC 

ACCATGGTGTCGGTGGCCTACATCGCGGGCTTCGTGCTCCAGGAGCGCGTGGTGTGCA 

ACGAGCGCTTCTCCGAGGACGGTTACCGCACGGTGGTGCAGGGCACCAAGAAGGAGG 

GCTGCACCATCCTCTTCATGATGCTCTACTTCTTCAGCATGGCCAGCTCCATCTGGTGG 

GTCATCCTGTCGCTCACCTGGTTCCTGGCAGCCGGCATGAAGTGGGGCCACGAGGCCA 

TCGAGGCCAACTCTCAGTACTTCCACCTGGCCGCCTGGGCCGTGCCGGCCGTCAAGAC 

CATCACCATCCTGGCCATGGGCCAGATCGACGGCGACCTGCTGAGCGGCGTGTGCTTC 

GTAGGCCTCAACAGCCTGGACCCGCTGCGGGGCTTCGTGCTAGCGCCGCTCTTCGTGTA 

CCTGTTCATCGGCACGTCCTTCCTCCTGGCCGGCTTCGTGTCGCTCTTCCGCATCCGCAC 

CATCATGAAGCACGACGGCACCAAGACCGAAAAGCTGGAGCGGCTCATGGTGCGCAT 

CGGCGTCTTCTCCGTGCTCTACACAGTGCCCGCCACCATCGTCATCGCTTGCTACTTCTA 

CGAGCAGGCCTTCCGCGAGCACTGGGAGCGCTCGTGGGTGAGCCAGCACTGCAAGAGC 

CTGGCCATCCCGTGCCCGGCGCACTACACGCCGCGCATGTCGCCCGACTTCACGGTCTA 

CATGATCAAATACCTCATGACGCTCATCGTGGGCATCACGTCGGGCTTCTGGATCTGGT 

CGGGCAAGACGCTGCACTCGTGGAGGAAGTTCTACACTCGCCTCACCAACAGCCGACA 

CGGTGAGACCACCGTGTGAGGGACGCCCCCAGGCCGGAACCGCGCGGCGCTTTCCTCC 

GCCCGGGGTGGGGCCCCTACAGACTCCGTATTTTATTTTTTTAAATAAAAAACGATCGA 

AACCATTTCACTTTTAGGTTGCTTTTTAAAAGAGAACTCTCTGCCCAACACCCCC 



Figure 60 

MRPRSALPRLLLPLLLLPAAGPAQFHGEKGISIPDHGFCQPISIPLCTDIAYNQTIMPNLLGHT 

NQEDAGLEVHQFYPLVKVQCSPELRFFLCSMYAPVCTVLEQAIPPCRSICERARQGCEALM 

l^GFQWPERLRCEHFPRHGAEQICVGQlsnHSEDGAPALLTTAPPPQLQPGAGGTPGGPGG 

GGAPPRYATLBHPFHCPRVLKVPSYLSYKFLGERDCAAPCEPARPDGSMFFSQEETRFARE 

WILTWSVLCCASTFFTVTTYLVDMQRFRYPERPIIFLSGCYTMVSVAYIAGFVLQERWCN 

ERFSEDGYRTWQGTKKEGCTILFMMLYFFSMASSIWWVILSLTWFLAAGMKWGHEAIEA 

NSQYFHLAAWAVPAVKTITILAMGQIDGDLLSGVCFVGLNSLDPLRGFVLAPLFVYLFIGTS 

FLLAGFVSLFRmTIMKHDGTKTEKLERLMVRIGVFSVLYTVPATIVIACYFYEQAFREHW 

ERSWSQHCKSLAJDPCPAHYTPRMSPDFTVYMIKYLMTLIVGITSGFWIWSGKTLHSWRKF 

YTRLTNSRHGETTV 
Figure 61 

GCCGCTCCGGGTACCTGAGGGACGCGCGGCCGCCCGCGGCAGGCGGTGCAGCCCCCCC 

CCACCCCTTGGAGCCAGGCGCCGGGGTCTGAGGATAGCATTTCTCAAGACCTGACTTA 

TGGAGCACTTGTAACCTGAGATATTTCAGTTGAAGGAAGAAATAGCTCTTCTCCTAAGA 

TGGAATCTGTGGTTTGGGAATGTGGTTGATCAACTTGATATGTTGGCCAAATGTGCCCC 

ATGTAATAAAATGAAAAGAAGAGACAAGATGATGTCATTTTCCCATATTGTGAAACCA 

AAAACAAACGCCTTTTGTGAGACCAAGCTAACAAACCTCTGACGGTGCGAAGAGTATT 

TAACTGTTTGAAGAATTTAACAGTAAGATACAGAAGAAGTACCTTCGAGCTGAGACCT 

GCAGGTGTATAAATATCTAAAATACATATTGAATAGGCCTGATCATCTGAATCTCCTTC 

AGACCCAGGAAGGATGGCTATGACTTGGATTGTCTTCTCTCTTTGGCCCTTGACTGTGT 

TCATGGGGCATATAGGTGGGCACAGTTTGTTTTCTTGTGAACCTATTACCTTGAGGATG 

TGCCAAGATTTGCCTTATAATACTACCTTCATGCCTAATCTTCTGAATCATTATGACCAA 

cagacagcagctttggcaatggagccattccaccctatggtgaatctggattgttctcg 
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GGATTTCCGGCCTTTTCTTTGTGCACTCTACGCTCCTATTTGTATGGAATATGGACGTGT 

CACACTTCCCTGTCGTAGGCTGTGTCAGCGGGCTTACAGTGAGTGTTCGAAGCTCATGG 

AGATGTTTGGTGTTCCTTQGCCTGAAGATATGGAATGCAGTAGGTTCCCAGATTGTGAT 

GAGCCATATCCTCGACTTGTGGATCTGAATTTAGCTGGAGAACCAACTGAAGGAGCCC 

CAGTGGCAGTGCAGAGAGACTATGGTTTTTGGTGTCCCCGAGAGTTAAAAATTGATCCT 

GATCTGGGTTATTCTTTTCTGCATGTGCGTGATTGTTCACCTCCTTGTCCAAATATGTAC 

TTCAGAAGAGAAGAACTGTCATTTGCTCGCTATTTCATAGGATTGATTTCAATCATTTG 

CCTCTCGGCCACATTGTTTACTTTTTTAACTTTTTTGATTGATGTCACAAGATTCCGTTA 

TCCTGAAAGGCCTATTATATTTTATGCAGTCTGCTACATGATGGTATCCTTAATTTTCTT 

CATTGGATTTTTGCTTGAAGATCGAGTAGCCTGCAATGCATCCATCCCTGCACAATATA 

AGGCTTCCACAGTGACACAAGGATCTCATAATAAAGCCTGTACCATGCTTTTTATGATA 

CTCTATTTTTTTACTATGGCTGGCAGTGTATGGTGGGTAATTCTTACCATCACATGGTTT 

ITAGCAGCTGTGCCAAAGTGGGGTAGTGAAGCTATTGAGAAGAAAGCATTGCTGTTTC 

ACGCCAGTGCATGGGGCATCCCCGGAACTCTAACCATCATCCTTTTAGCGATGAATAA 

AATTGAAGGTGACAATATTAGTGGCGTGTGTTTTGTTGGCCTCTACGATGTTGATGCAT 

TGAGATATTTTGTTCTTGCTCCCCTCTGCCTGTATGTGGTAGTTGGGGTTTCTCTCCTCTT 

AGCTGGCATTATATCCCTAAACAGAGTTCGAATTGAGATTCCATTAGAAAAGGAGAAC 

CAAGATAAATTAGTGAAGTTTATGATCCGGATCGGTGTTTTCAGCATTCTTTATCTCGT 

ACCACTCTTGGTTGTAATTGGATGCTACTTTTATGAGCAAGCTTACCGGGGCATCTGGG 

AAACAACGTGGATACAAGAACGCTGCAGAGAATATCACATTCCATGTCCATATCAGGT 

TACTCAAATGAGTCGTCCAGACTTGATTCTCTTTCTGATGAAATACCTGATGGCTCTCA 

TAGTTGGCATTCCCTCTGTATTTTGGGTTGGAAGCAAAAAGACATGCTTTGAATGGGCC 

AGTTTTTTTCATGGTCGTAGGAAAAAAGAGATAGTGAATGAGAGCCGACAGGTACTCC 

AGGAACCTGATTTTGCTCAGTCTCTCCTGAGGGATCCAAATACTCCTATCATAAGAAAG 

TCAAGGGGAACTTCCACTCAAGGAACATCCACCCATGCTTCTTCAACTCAGCTGGCTAT 

GGTGGATGATCAAAGAAGCAAAGCAGGAAGCATCCACAGCAAAGTGAGCAGCTACCA 

CGGCAGCCTCCACAGATCACGTGATGGCAGGTACACGCCCTGCAGTTACAGAGGAATG 

GAGGAGAGACTACCTCATGGCAGCATGTCACGACTAACAGATCACTCCAGGCATAGTA 

GTTCTCATCGGCTCAATGAACAGTCACGACATAGCAGCATCAGAGATCTCAGTAATAA 

TCCCATGACTCATATCACACATGGCACCAGCATGAATCGGGTTATTGAAGAAGATGGA 

ACCAGTGCTTAATTTGTCTTGTCTAAGGTGGAAATCTTGTGCTGTTTAAAAAGCAGATT 

TTATTCTTTGCCTTTTGCATGACTGATAGCTGTACTCACAGTTAACATGCTTTCAGTCAA 

GTACAGATTGTGTCCACTGGAAAGGTAAATGATTGCTTTTTTATATTGCATCAAACTTG 

GAACATCAAGGCATCCAAAACACTAAGAATTCTATCATCACAAAAATAATTCGTCTTTC 

TAGGTTATGAAGAGATAATTATTTGTCTGGTAAGCATTTTTATAAACCCACTCATTTTAT 

ATTTAGAAAAATCCTAAATGTGTGGTGACTGCTTTGTAGTGAACTTTCATATACTATAA 

ACTAGTTGTGAQATAACATTCTGGTAGCTCAGTTAATAAAACAATTTCAGAATTAAAG 

AAATTTTCTATGCAAGGTTTACTTCTCAGATGAACAGTAGGACTTTGTAGTTTTATTTCC 

ACTAAGTGAAAAAAGAACTGTGTTTTTAAACTGTAGGAGAATTTAATAA/^TCAGCAAG 

GGTATTTTAGCTAATAGAATAAAAGTGCAACAGAAGAATTTGATTAGTCTATGAAAGG 

TTCTCTTAAAATTCTATCGAAATAATCTTCATGCAGAGATATTCAGGGTTTGGATTAGC 

AGTGGAATAAAGAGATGGGCATTGTTTCCCCTATAATTGTGCTGTTTTTATAACTTTTGT 

AAATATTACTTTTTCTGGCTGTGTTTTTATAACTTATCCATATGCATGATGGAAAAATTT 

TAATTTGTAGCCATCTTTTCCCATGTAATAGTATTGATTCATAGAGAACTTAATGTTCAA 

AATTTGCTTTGTGGAGGCATGTAATAAGATAAACATCATACATTATAAGGTAA.CCACA 

ATTACAAAATGGCAAAACA 
Figure 62 



MAMTWIWSLWPLTWMGHIGGHSLFSCEPITLRMCQDLPYNTTFMPNLLNHYDQQTAAL 
AMEPFHPMVTS[LDCSiU:)FRPFLCALYAPICMEYGRVTLPCRRLCQRAYSECSKLME^ 
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WEDMECSRFPDCDEPYPRLVDLNLAGEPTEGAPVAVQRDYGFWCPRELKIDPDLGYSFL 

HVTUDCSPPCPNMYFRREELSFARYFIGLISnCLSATLFTFLTFLIDVTRERW^ 

MMVSLIFFIGFLLEDRVACNASIPAQYKASTVTQGSH^raCACTMLFMILYEFTMAGSVWWVI 

LTITWLAAWKWGSEAffiKKALLFHASAWGIPGTLTIILLAMNKLEGDNISGVCFVGLYDV 

DALRYFVLAPLCLYVWGVSLLLAGESLmVMEIPLEKENQDKLVKFMIRIGVFSILYLVPL 

LWIGCYFYEQAYRGIWETTWIQERCREYHIPCPYQVTQMSRPDLILFLMKYLMALIVGIPS 

VFWVGSKKTCFEWASFFHGRREICEIV^ffiSRQVLQEPDFAQSLLRDPNTPIIRKSRGTSTQGT 

STHASSTQLAMVDDQRSKAGSIHSKVSSYHGSLHRSRDGRYTPCSYRGMEERIJ>HGSMSR 

LTDHSRHSSSHRLNEQSRHSSIRDLSNNPMTHITHGTSMNRV^ 

Figure 63 

GCTGCGCAGCGCTGGCTGCTGGCTGGCCTCGCGGAGACGCCGAACGGACGCGGCCGGC 

GCCGGCTTGTGGGCTCGCCGCCTGCAGCCATGACCCTCGCAGCCTGTCCCTCGGCCTCG 

GCCCGGGACGTCTAAAATCCCACACAGTCGCGCGCAGCTGCTGGAGAGCCGGCCGCTG 

CCCCCTCGTCGCCGCATCACACTCCCGTCCCGGGAGCTGGGAGCAGCGCGGGCAGCCG 

GCGCCCCCGTGCAAACTGGGGGTGTCTGCCAGAGCAGCCCCAGCCGCTGCCGCTGCTA 

CCCCCGATGCTGGCCATGGCCTGGCGGGGCGCAGGGCCGAGCGTCCCGGGGGCGCCCG 

GGGGCGTCGGTCTCAGTCTGGGGTTGCTCCTGCAGTTGCTGCTGCTCCTGGGGCCGGCG 

CGGGGCTTCGGGGACGAGGAAGAGCGGCGCTGCGACCCCATCCGCATCTCCATGTGCC 

AGAACCTCGGCTACAACGTGACCAAGATGCCCAACCTGGTTGGGCACGAGCTGCAGAC 

GGACGCCGAGCTGCAGCTGACAACTTTCACACCGCTCATCCAGTACGGCTGCTCCAGC 

CAGCTGCAGTTCTTCCTTTGTTCTGTTTATGTGCCAATGTGCACAGAGAAGATCAACAT 

CCCCATTGGCCCATGCGGCGGCATGTGTCTTTCAGTCAAGAGACGCTGTGAACCCGTCC 

TGAAGGAATTTGGATTTGCCTGGCCAGAGAGTCTGAACTGCAGCAAATTCCCACCACA 

GAACGACCACAACCACATGTGCATGGAAGGGCCAGGTGATGAAGAGGTGCCCTTACCT 

CACAAAACCCCCATCCAGCCTGGGGAAGAGTGTCACTCTGTGGGAACCAATTCTGATC 

AGTACATCTGGGTGAAAAGGAGCCTGAACTGTGTGCTCAAGTGTGGCTATGATGCTGG 

CTTATACAGCCGCTCAGCCAAGGAGTTCACTGATATCTGGATGGCTGTGTGGGCCAGCC 

TGTGTTTCATCTCCACTGCCTTCACAGTACTGACCTTCCTGATCGATTCTTCTAGGTTTT 

CCTACCCTGAGCGCCCCATCATATTTCTCAGTATGTGCTATAATATTTATAGCATTGCTT 

ATATTGTCAGGCTGACTGTAGGCCGGGAAAGGATATCCTGTGATTTTGAAGAGGCAGC 

AGAACCTGTTCTCATCCAAGAAGGACTTAAGAACACAGGATGTGCAATAATTTTCTTGC 

TGATGTACTTTTTTGGAATGGCCAGCTCCATTTGGTGGGTTATTCTGACACTCACTTGGT 

TTTTGGCAGCAGGACTCAAATGGGGTCATGAAGCCATTGAAATGCACAGCTCTTATTTC 

CACATTGCAGCCTGGGCCATCCCCGCAGTGAAAACCATTGTCATCTTGATTATGAGACT 

GGTGGATGCAGATGAACTGACTGGCTTGTQCTATGTTGGAAACCAAAATCTCGATGCC 

CTCACCGGGTTCGTGGTGGCTCCCCTCTTTACTTATTTGGTCATTGGAACTTTGTTCATT 

GCTGCAGGTTTGGTGGCCTTGTTCAAAATTCGGTCAAATCTTCAAAAGGATGGGACAA 

AGACAGACAAGTTAGAAAGACTGATGGTCAAGATTGGGGTGTTCTCAGTACTGTACAC 

AGTTCCTGCAACGTGTGTGATTGCCTGTTATTTTTATGAAATCTCCAACTGGGCACTTTT 

TCGGTATTCTGCAGATGATTCCAACATGGCTGTTGAAATGTTGAAAACTTTTATGTCTTT 

GTTGGTGGGCATCACTTCAGGCATGTGGATTTGGTCTGCCAAAAGTCTTCACACGTGGC 

AGAAGTGTTCCAACAGATTGGTGAATTCTGGAAAGGTAAAGAGAGAGAAGAGAGGAA 

ATGGTTGGGTGAAGCCTGGAAAAGGCAGTGAGACTGTGGTATAAGGCTAGTCAGCCTC 

CATGCTTTCTTCATTTTGAAGGGGGGAATGCCAGCATTTTGGAGGAAATTCTACTAAAA 

GTTTTATGCAGTGAATCTCAGTTTGAACAAACTAGCAACAATTAAGTGACCCCCGTCAA 

CCCACTGCCTCCCACCCCGACCCCAGCATCAAAAAACCAATGATTTTGCTGCAGACTTT 

GGAATGATCCAAAATGGAAAAGCCAGTTAGAGGCTTTCAAAGCTGTGAAAAATCAAA 

ACGTTGATCACTTTAGCAGGTTGCAGCTTGGAGCGTGGAGGTCCTGCCTAGATTCCAGG 

AAGTCCAGGGCGATACTGTTTTCCCCTGCAGGGTGGGATTTGAGCTGTGAGTTGGTAAC 

TAGCAGGGAGAAATATTAACTTTTTTAACCCTTTACCATTTTAAATACTAACTGGGTCT 
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TTCAGATAGCAAAGCAATCTATAAACACTGGAAACGCTGGGTTCAGAAAAGTGTTACA 

AGAGTTTTATAGTTTGGCTGATGTAACATAAACATCTTCTGTGGTGCGCTGTCTGCTGTT 

TAGAACTTTGTGGACTGCACTCCCAAGAAGTGGTGTTAGAATCTTTCAGTGCCTTTGTC 

ATAAAACAGTTATTTGAACAAACAAAAGTACTGTACTCACACACATAAGGTATCCAGT 

GGATTTTTCTTCTCTGTCTTCCTCTCTTAAATTTCAACATCTCTCTTCTTGGCTGCTGCTG 

TTTTCTTCATTTTATGTTAATGACTCAAAAAAGGTATTTTTATAGAATTTTTGTACTGCA 

GCATGCTTAAAGAGGGGAAAAGGAAGGGTGATTCACTTTCTGACAATCACTTAATTCA 

GAGGAAAATGAGATTTACTAAGTTGACTTACCTGACGGACCCCAGAGACCTATTGCAT 

TGAGCAGTGGGGACTTAATATATTTTACTTGTGTGATTGCATCTATGCAGACGCCAGTC 

TGGAAGAGCTGAAATGTTAAGTTTCTTGGCAACTTTGCATTCACACAGATTAGCTGTGT 

AATTTTTGTGTGTCAATTACAATTAAAAGCACATTGTTGGACCATGACATAGTATACTC 

AACTGACTTTAAAACTATGGTCAACTTCAACTTGCATTCTCAGAATGATAGTGCCTTTA 

AAATTTTTTTATTTTTTAAAGCATAAGAATGTTATCAGAATCTGGTCTACTTAGGACAA 

TGGAGACTTTTTCAGTTTTATAAAGGGAACTGAGGACAGCTAATCCAACTACTTGGTGC 

TGTAATTGTTTCCTAGTAATTGGCAAAGGCTCCTTGTAAGATTTCACTGGAGGCAGTGT 

GGCCTGGAGTATTTATATGGTGCTTAATGAATCTCCAGAATGCCAGCCAGAAGCCTGAT 

TGGTTAGTAGGGAATAAAGTGTAGACCATATGAAATGAACTGCAAACTCTAATAGCCC 

AGGTCTTAATTGCCTTTAGCAGAGGTATCCAAAGCTTTTAAAATTTATGCATACGTTCT 

TCACAAGGGGGTACCCCCAGCAGCCTCTCGAAAATTGCACTTCTCTTAAAACTGTAACT 

GGCCTTTCTCTTACCTTGCCTTAGGCCTTCTAATCATGAGATCTTGGGGACAAATTGACT 

ATGTCACAGGTTGCTCTCCTTGTAACTCATACCTGTCTGCTTCAGCAACTGCTTTGCAAT 

GACATTTATTTATTAATTCATGCCTTAAAW^TAGGAAGGGAAGCTTTTTTTTTTCTTT 

TTTTTTTTTTCAATCACACTTTGTGGAAAAACATTTCCAGGGACTCAAAATTCCAAA^ 

GGTGGTCAAATTCTGGAAGTAAGCATTTCCTCTTTTTTAAAAATTTGGTTTGAGCCTTAT 

GCCCATAGTTTGACATTTCCCTTTCTTCTTTCCTTTTTGTTTTTGTGTGGTTCTTGAGCTC 

TCTGACATCAAGATGCATGTAAAGTCGATTGTATGTTTTGAAGGCAAAGTCTTGGCTTT 

TGAGACTGAAGTTAAGTGGGCACAGGTGGCCCCTGCTGCTGTGCCCAGTCTGAGTACC 

TTGGCTAGACTCTAGGTCAGGCTCCAGGAGCATGAGAATTGATCCCCAGAAGAACCAT 

TTTAACTCCATCTGATACTCCATTGCCTATGAAA.TGTAAAATGTGAACTCCCTGTGCTG 

CTTGTAGACAGTTCCCATAACTGTCCACGGCCCTGGAGCACGCACCCAGGGGCAGAGC 

CTGCCCTTACTCACGCTCTGCTCTGGTGTCTTGGGAGTTGTGCAGGGACTCTGGCCCAG 

GCAGGGGAAGGAAGACCAGGCGGTAGGGGACTGGTCTTGCTGTTAGAGTATAGAGGTT 

TGTAATGCAGTTTTCTTCATAATGTGTCAGTGATTGTGTGACCAAGGCAGCATCTAGCA 

GAAAGCCAGGCATGGAGTAGGTGATCGATACTTGTCAATGACTAAATAATAACAATAA 

AAGAGCACTTGGGTGAATCTGGGCACCTGATTTCTGAGTTTTGAGTTCTGGAGCTAGTG 

TTTTGACAATGCTTTQGGTTTTGACATGCCTTTTCCACAAATCTCTTGCCTTTTCAGGGC 

AAAGTGTATTTGATCAGAAGTGGCCATTTGGATTAGTAGCCTTAGCAATGCTACAGGGT 

TATAGGCCCCTCTCCCTTTCACATTCCAGACAATGGAGAGTGTTTATGGTTTCAGGAAA 

AGAACTTTGTGGCTGAGGGGTCAGTTACCAGTGACCTTCAATCAACTCCATCACTTCTT 

AAATCGGTAriTGTTAAAAAA^TCAGTTATTTTATTTATTGAGTGCCGACTGTAGTAAA 

GCCCTGAAATAGATAATCTCTGTTCTTCTAACTGATCTAGGATGGGGACGCACCCAGGT 

CTGCTGAACTTTACTGTTCCTCTGGGAAAGGAGCAGGGACCTCTGGAATTCCCATCTGT 

TTCACTGTCTCCATTCCATAAATCTCTTCCTGTGTGAGCCACCACACCCAGCCTGGGTCT 

CTCTACTTTTAACACATCTCTCATCCCTTTCCCAGGACTTCCTTCCAAGTCAGTTACAGG 

TGGTTTTAACAGAAAGCATCAGCTCTGCTTCGTGACAGTCTCTGGAGAAATCCCTTAGG 

AAGACTATGAGAGTAGGCCACAAGGACATGGGCCCACACATCTGCTTTGGCTTTGCCG 

GCAATTCAGGGCTTGGGGTATTCCATGTGACTTGTATAGGTATATTTGAGGACAGCATC 

TTGCTAGAGAAAAGGTGAGGGTTGTTTTTCTTTCTCTGAAACCTACAGTAAATGGGTAT 

GATTGTAGCTTCCTCAGAAATCCCTTGGCCTCCAGAGATTAAACATGGTGCAATGGCAC 

CTCTGTCCAACCTCCTTTCTGGTAGATTCCTTTCTCCTGCTTCATATAGGCCAAACCTCA 

GGGCAAGGGAACATGGGGGTAGAGTGGTGCTGGCCAGAACCATCTGCTTGAGCTACTT 

GGTTGATTCATATCCTCTTTCCTTTATGGAGACCCATTTCCTGATCTCTGAGACTGTTGC 
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TGAACTGGCAACTTACTTGGGCCTGAAACTGGAGAAGGGGTGACATTTTTTTAATTTCA 

GAGATGCTTTCTGATTTTCCTCTCCCAGGTCACTGTCTCACCTGCACTCTCCAAACTCAG 

GTTCCGGGAAGCTTGTGTGTCTAGATACTQAATTGAGATTCTGTTCAGCACCTTTTAGC 

TCTATACTCTCTGGCTCCCCTCATCCTCATGGTCACTGAATTAAATGCTTATTGTATTGA 

GAACCAAGATGGGACCTGAGGACACAAAGATGAGCTCAACAGTCTCAGCCCTAGAGG 

AATAGACTCAGGGATTTCACCAGGTCGGTGCAGTATTTGATTTCTGGTGAGGTGACCAC 

AGCTGCAGTTAGGAAGGGAGCCATTGAGCACAGACTTTGGAAGGAACCTTTTTTTTGTT 

GTTTGTTTGTTTGTTTGTTTGTTTGTTTGTTTGAGACAGGGTCTTGCTCTGCTACCCAGG 

CTGGGGCGCAATGGCACGATCTTGGCTCACTGCAACCTCTGCCTCCTGGGTTCAAGTGA 

TTCTCCTGCCACAGCCTCCTGAGGAGCTGGGACTACAGGTGCGTGCTACCACGCCCAG 

CTACTTCTGTATTTTTAGTAGAGACGGGGTTTCACTGTGTTGGCCAGGCTGGTCTCGAA 

CTCCTGACCTCATGATCTGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAAGTGTGA 

GCCACCACACCTGGCCTGGAAGGAACCTCTTAAAATCAGTTTACGTCTTGTATTTTGTT 

CTGTGATGGAGGACACTGGAGAGAGTTGCTATTCCAGTCAATCATGTCGAGTCACTGG 

ACTCTGAAAATCCTATTGGTTCCTTTATTTTATTTGAGTTTAGAGTTCCCTTCTGGGTTT, 

GTATTATGTCTGGCAAATGACCTGGGTTATCACTTTTCCTCCAGGGTTAGATCATAGAT 

CTTGGAAACTCCTTAGAGAGCATTTTGCTCCTACCAAGGATCAGATACTGGAGCCCCAC 

ATAATAGATTTCATTTCACTCTAGCCTACATAGAGCTTTCTGTTGCTGTCTCTTGCCATG 

CACTTGTGCGGTGATTACACACTTGACAGTACCAGGAGACAAATGACTTACAGATCCC 

CCGACATGCCTCTTCCCCTTGGCAAGCTCAGTTGCCCTGATAGTAGCATGTTTCTGTTTC 

TGATGTACCTTTTTTCTCTTCrTCTTTGCATCAGCCAATTCCCAGAATTTCCCCAGGCAA 

TTTGTAGAGGACCTTTTTGGGGTCCTATATGAGCCATGTCCTCAAAGCTTTTAAACCTC 

CTTGCTCTCCTACAATATTCAGTACATGACCACTGTCATCCTAGAAGGCTTCTGAAAAG 

AGGGGCAAGAGCCACTCTGCGCCACAAAGGTTGGATCCATCTTCTCTCCGAGGTTGTG 

AAAGTTTTCAAATTGTACTAATAGGCTGGGGCCCTGACTTGGCTGTGGGCTTTGGGAGG 

GGTAAGCTGCTTTCTAGATCTCTCCCAGTGAGGCATGGAGGTGTTTCTGAATTTTGTCT 

ACCTCACAGGGATGTTGTGAGGCTTGAAAAGGTCAAAAAATGATGGCCCCTTGAGCTC 

TTTGTAAGAAAGGTAGATGAAATATCGGATGTAATCTGAAAAAAAGATAAAATGTGAC 

TTCCCCTGCTCTGTGCAGCAGTCGGGCTGGATGCTCTGTGGCNTTTCTTGGGTCCTCATG 

CCACCCCACAGCTCCAGGAACCTTGAAGCCAATCTGGGGACTTTCAGATGTTTGACAA 

AGAGGTACCAGGCAAACTTCCTGCTACACATGCCCTGAATGAATTGCTAAATTTCAAA 

GGAAATGGACCCTGCTTTTAAGGATGTACAAAAGTATGTCTGCATCGATGTCTGTACTG 

TAAATTTCTAATTTATCACTGTACAAAGAAAACCCCTTGCTATTTAATTTTGTATTAAAG 

GAAAATAAAGTTTTGTTTGTTAAAAAAAAA 



Figure 64 



MAWRGAGPSVPGAPGGVGLSLGLLLQLLLLLGPARGFGDEEERRCDPIRISMCQNLGYNV 

TKMPmVGHELQTDAELQLTTFTPLIQYGCSSQLQFFLCSVYWMCTEKINIPIGPCGGMCL 

SVKRRCEPVLKEFGFAWPESLNCSKFPPQNDHNHMCMEGPGDEEVPLPHKTPIQPGEECHS 

VGTNSDQYIWVK^ISLNCVLKCGYDAGLYSRSAKEFTDIWMAVWASLCFISTAFTVLTFLID 

SSKFSYPERPIIFI^MCYNIYSIAYIVRLTVGRERISCDFEEAAEPVLIQEGLKNTGCAIIFLLM 

YFFGMASSIWWVILTLTWFLAAGLKWGHEAIEMHSSYFHIAAWAIPAVKTrVILIMRLVDA 

DELTGLCYVGNQNLDALTGFWAPLFTYLVIGTLF]AAGLVALFKIRSNLQKI)GTKTDKLE 

RLMVKIGWSVLYTWATCVIACYFYEISNWALFRYSADDSI^^ 
SGMWIWSAKSLHTWQKCSNKLVNSGKVKREKRGNGWVKPGKGSETVV 
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Figure 65 



ACCCAGGGACGGAGGACCCAGGCTGGCTTGGGGACTGTCTGCTCTTCTCGGCGGGAGC 

CGTGGAGAGTCCTTTCCCTGGAATCCGAGCCCTAACCGTCTCTCCCCAGCCCTATCCGG 

CGAGGAGCGGAGCGCTGCCAGCGGAGGCAGCGCCTTCCCGAAGCAGTTTATCTTTGGA 

CGGTTTTCTTTAAAGGAAAAACGAACCAACAGGTTGCCAGCCCCGGCGCCACACACGA 

GACGCCGGAGGGAGAAGCCCCGGCCCGGATTCCTCTGCCTGTGTGCGTCCCTCGCGGG 

CTGCTGGAGGCGAGGGGAGGGAGGGGGCGATGGCTCGGCCTGACCCATCCGCGCCGC 

CCTCGCTGTTGCTGCTGCTCCTGGCGCAGCTGGTGGGCCGGGCGGCCGCCGCGTCCAA 

GGCCCCGGTGTGCCAGGAAATCACGGTGCCCATGTGCCGCGGCATCGGCTACAACCTG 

ACGCACATGCCCAACCAGTTCAACCACGACACGCAGGACGAGGCGGGCCTGGAGGTG 

CACCAGTTCTGGCCGCTGGTGGAGATCCAATGCTCGCCGGACCTGCGCTTCTTCCTATG 

CACTATGTACACGCCCATCTGTCTGCCCGACTACCACAAGCCGCTGCCGCCCTGCCGCT 

CGGTGTGCGAGCGCGCCAAGGCCGGCTGCTCGCCGCTGATGCGCCAGTACGGCTTCGC 

CTGGCCCGAGCGCATGAGCTGCGACCGCCTCCCGGTGCTGGGCCGCGACGCCGAGGTC 

CTCTGCATGGATTACAACCGCAGCGAGGCCACCACGGCGCCCCCCAGGCCTTTCCCAG 

CCAAGCCCACCCTTCCAGGCCCGCCAGGGGCGCCGGCCTCGGGGGGCGAATGCCCCGC 

TGGGGGCCCGTTCGTGTGCAAGTGTCGCGAGCCCTTCGTGCCCATTCTGAAGGAGTCAC 

ACCCGCTCTACAACAAGGTGCGGACGGGCCAGGTGCCCAACTGCGCGGTACCCTGCTA 

CCAGCCGTCCTTCAGTGCCGACGAGCGCACGTTCGCCACCTTCTGGATAGGCCTGTGGT 

CGGTGCTGTGCTTCATCTCCACGTCCACCACAGTGGCCACCTTCCTCATCGACATGGAC 

ACGTTCCGCTATCCTGAGCGCCCCATCATCTTCCTGTCAGCCTGCTACCTGTGCGTGTC 

GCTGGGCTTCCTGGTGCGTCTGGTCGTGGGCCATGCCAGCGTGGCCTGCAGCCGCGAG 

CACAACCAeATCCACTACGAGACCACGGGCCCTGCACTGTGCACCATCGTCTTCCTCCT 

GGTCTACTTCTTCGGCATGGCCAGCTCCATCTGGTGGGTCATCCTGTCGCTCACCTGGTT 

CCTGGCCGCCGCGATGAAGTGGGGCAACGAGGCCATCGCGGGCTACGGCCAGTACTTC 

CACCTGGCTGCGTGGCTCATCCCCAGCGTCAAGTCCATCACGGCACTGGCGCTGAGCTC 

CGTGGACGGGGACCCAGTGGCCGGCATCTGCTACGTGGGCAACCAGAACCTGAACTCG 

CTGCGGCGCTTCGTGCTGGGCCCGCTGGTGCTCTACCTGCTGGTGGGCACGCTCTTCCT 

GCTGGCGGGCTTCGTGTCGCTCTTCCGCATCCGCAGCGTCATCAAGCAGGGCGGCACC 

AAGACGGACAAGCTGGAGAAGCTCATGATCCGCATCGGCATCTTCACGCTGCTCTACA 

CGGTCCCCGCCAGCATTGTGGTGGCCTGCTACCTGTACGAGCAGCACTACCGCGAGAG 

CTGGGAGGCGGCGCTCACCTGCGCCTGCCCGGGCCACGACACCGGCCAGCCGCGCGCC 

AAGCCCGAGTACTGGGTGCTCATGCTCAAGTACTTCATGTGCCTGGTGGTGGGCATCAe 

GTCGGGCGTCTGGATCTGGTCGGQCAAGACGGTGGAQTCGTGGCGQCGTTTCACCAGC 

CGCTGCTGCTGCCGCCCGCGGCGCGGCCACAAGAGCGGGGGCGCCATGGCCGCAGGG 

GACTACCCCGAGGCGAGCGCCGCGCTCACAGGCAGGACCGGGCCGCCGGGCCCCGCC 

GCCACCTACCACAAGCAGGTGTCCCTGTCGCACGTGTAGGAGGCTGCCGCCGAGGGAC 

TCGGCCGGAGAGCTGAGGGGAGGGGGGCGTTTTGTTTGGTAGTTTTGCCAAGGTCACT 

TCCGTTTACCTTCATGGTGCTGTTGCCCCCTCCCGCGGCGACTTGGAGAGAGGGAAGAG 

GGGCGTTTTCGAGGAAGAACCTGTCCCAGGTCTTCTCCAAGGGGCCCAGCTCACGTGT 

ATTCTATTTTGCGTTTCTTACCTGCCTTCTTTATGGGAACCCTCTTTTTAATTTATATGTA 

T 



Figure 66 
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MARPDPSAPPSLLLLLLAQLVGRAAAASKAPVCQEITWMCRGIGYNLTHMPNQENHDTQ 
DEAGLEVHQFVSnPLVEIQCSPDLIOTLCTMYTPICLPDYHKPLPPCRSVCERAEJ^GCSPL]V^ 
QYGFAWPERMSCDELPVLGRDAEVLCMDYNRSEATTAPPRPFPAKPTLPGPPGAPASGGE 
CPAGGPFVCKCREPFVPILKESHPLYmVRTGQVPNCAVPCYQPSFSADERTFATFWIGLW 
SVLCFISTSTTVATFLIDMDTETRYPERPIIFLSACrn.CVSLGFLViaW 

YETTGPALCTIVTLLVYFFGMASSnrV^ILSLTWLAAAMKWGNEAIAGYGQYFHLAAWL 

IPSVKSITALALSSVDGDPVAGICYVGNQKLNSLRRFVLGPLVLYI.LVGTLFLLAGFVSLFRI 

RSVIKQGGmTDKLEKXMIRIGIFTLLYTWASIWACYLYEQHYRESWEAALTCACPGHD 

TGQPRAKPEYWLMLKYFMCLWGITSGVW]WSGKTVESWRRFTSRCC(:ia>RRGHKSGG 

AMAAGDYPEASAALTGRTGPPGPAATYHKQVSLSHV 



Figure 67 

GCAGCTCCAGTCCCGGACGCAACCCCGGAGCCGTCTCAGGTCCCTGGGGGGAACGGTG 

GGTTAGACGGGGACGGGAAGGGACAGCGGCCTTCGACCGCCCCCCGAGTAATTGACCC 

AGGACTCATTTTCAGGAAAGCCTGAAAATGAGTAAAATAGTGAAATGAGGAATTTGAA 

CATTTTATCTTTGGATGGGGATCTTCTGAGGATGCAAAGAGTGATTCATCCAAGCCATG 

TGGTAAAATCAGGAATTTGAAGAAAATGGAGATGTTTACATTTTTGTTGACGTGTATTT 

TTCTACCCCTCCTAAGAGGGCACAGTCTCTTCACCTGTGAACCAATTACTGTTCCCAGA 

TGTATGAAAATGGCCTACAACATGACGTTTTTCCCTAATCTGATGGGTCATTATGACCA 

GAGTATTGCCGCGGTGGAAATGGAGCATTTTCTTCCTCTCGCAAATCTGGAATGTTCAC 

CAAACATTGAAACTTTCCTCTGCAAAGCATTTGTACCAACCTGCATAGAACAAATTCAT 

GTGGTTCCACCTTGTCGTAAACTTTGTGAGAAAGTATATTCTGATTGCAAAAAATTAAT 

TGACACTTTTGGGATCCGATGGCCTGAGGAGCTTGAATGTGACAGATTACAATACTGTG 

ATGAGACTGTTCCTGTAACTTTTGATCCACACACAGAATTTCTTGGTCCTCAGAAGAAA 

ACAGAACAAGTCCAAAGAGACATTGGATTTTGGTGTCCAAGGCATCTTAAGACTTCTG 

GGGGACAAGGATATAAGTTTCTGGGAATTGACCAGTGTGCGCCTCCATGCCCCAACAT 

GTATTTTAAAAGTGATGAGCTAGAGTTTGCAAAAAGTTTTATTGGAACAGTTTCAATAT 

TTTGTCTTTGTGCAACTCTGTTCACATTCCTTACTTTTTTAATTGATGTTAGAAGATTCA 

GATACCCAGAGAGACCAATTATATATTACTCTGTCTGTTACAGCATTGTATCTCTTATG 

TACTTCATTGGATTTTTGCTGGGCGATAGCACAGCCTGCAATAAGGCAGATGAGAAGC 

TAGAACTTGGTGACACTGTTGTCCTAGGCTCTCAAAATAAGGCTTGCACCGTTTTGTTC 

AtGCTTTTGTATTTTTTCACAATGGCTGGCACTGTGTGGTGGGTGATTCTTACCATTACT 

TGGTTCTTAGCTGCAGGAAGAAAATGGAGTTGTGAAGCCATCGAGCAAAAAGCAGTGT 

GGTTTCATGCTGTTGCATGGGGAACACCAGGTTTCCTGACTGTTATGCTTCTTGCTCTGA 

ACAAAGTTGAAGGAGACAACATTAGTGGAGTTTGCTTTGTTGGCCTTTATGACCTGGAT 

GCTTCTCGCTACTTTGTACTCTTGCCACTGTGCCTTTGTGTGTTTGTTGGGCTCTCTCTTC 

TTTTAGCTGGCATTATTTCCTTAAATCATGTTCGACAAGTCATACAA.CATGATGGCCGG 

AACCAAGAAAAACTAAAGAAATTTATGATTCGAATTGGAGTCTTCAGCGGCTTGTATC 

TTGTGCCATTAGTGACACTTCTCGGATGTTACGTCTATGAGCAAGTGAACAGGATTACC 

TGGGAGATAACTTGGGTGTCTGATCATTGTCGTCAGTACCATATCCCATGTCCTTATCA 

GGCAAAAGCAAAAGCTCGACCAGAATTGGCTTTATTTATGATAAAATACCTGATGACA 

TTAATTGTTGGCATCTCTGCTGTCTTCTGGGTTGGAAGCAAAAAGACATGCACAGAATG 

GGCTGGGTTTTTTAAACGAAATCGCAAGAGAGATCCAATCAGTGAAAGTCGAAGAGTA 

CTACAGGAATCATGTGAGTTTTTCTTAAAGCACAATTCTAAAGTTAAACACAAAAAGA 

AGCACTATAAACCAAGTTCACACAAGCTGAAGGTCATTTCCAAA.TCCATGGGAACCAG 

CACAGGAGCTACAGCAAATCATGGCACTTCTGCAGTAGCAATTACTAGCCATQATTAC 

CTAGGACAAGAAACTTTGACAGAAATCCAAACCTCACCAGAAACATCAA.TGAGAGAG 

GTGAAAGCGGACGGAGCTAGCACCCCCAGGTTAAGAGAACAGGACTGTGGTGAACCT 

GCCTCGCCAGCAGCATCCATCTCCAGACTCTCTGGGGAACAGGTCGACGGGAAGGGCC 

AGGCAGGCAGTGTATCTGAAAGTGCGCGGAGTGAAGGAAGGATTAGTCCAAAGAGTG 
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ATATTACTGACACTGGCCTGGCACAGAGCAACAATTTGCAGGTCCCCAGTTCTTCAGAA 

CCAAGCAGCCTCAAAGGTTCCACATCTCTGCTTGTTCACCCAGTTTCAGGAGTGAGAAA 

AGAGCAGGGAGGTGGTTGTCATTCAGATACTTGAAGAACATTTTCTCTCGTTACTCAGA 

AGCAAATTTGTGTTACACTGGAAGTGACCTATGCACTGTTTTGTAAGAATCACTGTTAC 

GTTCTTCTTTTGCACTTAAAGTTGCATTGCCTACTGTTATACTGGAAAAAATAGAGTTC 

AAGAATAATATGACTCATTTCACACAAAGGTTAATGACAACAATATACCTGAAAACAG 

AAATGTGCAGGTTAATAATATTTTTTTAATAGTGTGGGAGGACAGAGTTAGAGGAATC 

TTCCTTTTCTATTTATGAAGATTCTACTCTTGGTAAGAGTATTTTAAGATGTACTATGCT 

ATTTTACCTTTTTGATATAAAATCAAGATATTTCTTTGCTGAAGTATTTAAATCTTATCC 

TTGTATCTTTTTATACATATTTGAAAATAAGCTTATATGTATTTGAACTTTTTTGAAATC 

CTATTCAAGTATTTTTATCATGCTATTGTGATATTTTAGCACTTTGGTAGCTTTTACACT 

GAATTTCTAAGAAAATTGTAAAATAGTCTTCTTTTATACTGTAAAAAAAGATATACCAA 

AAAGTCTTATAATAGGAATTTAACTTTAAAAACCCACTTATTGATACCTTACCATCTAA 

AATGTGTGATTTTTATAGTCTCGTTTTAGGAATTTCACAGATCTAAATTATGTAACTGA 

AATAAGGTGCTTACTCAAAGAGTGTCCACTATTGATTGTATTATGCTGCTCACTGATCC 

TTCTGCATATTTAAAATAAAATGTCCTAAAGGGTTAGTAGACAAAATGTTAGTCTTTTG 

TATATTAGGCCAAGTGCAATTGACTTCCCTTTTTTAATGTTTCATGACCACCCATTGATT 

GTATTATAACCACTTACAGTTGCTTATATTTTTTGTTTTAACTTTTGTTTCTTAACATTTA 

GAATATTACATTTTGTATTATACAGTACCTTTCTCAGACATTTTGTAG 



Figure 68 



MEMFTFLLTCIFLPLLRGHSLFTCEPITWRCMKMAYNMTFFPNLMGHYDQSIAAVEMEHF 

LFLAmECSPNIETFLCKAFWTCIEQfflVWPCIUCLCEKWSDCKKLIDTFGIRWPEELECD 

RLQYCDETVPVTFDPHTEFLGPQKKTEQVQRDIGFWCTRHLKTSGGQGYKFLGIDQCAPPC 

PNMYFKSDELEFAKSFIGTVSIFCLCATLFTFLTFLroVRRFRYPERPIIYYSVCYSIVSLMYFI 

GFLLGDSTACNKADEKLELGDTVVLGSQNKACTVLFMLLYFFTMAGTVWWVILTITWFLA 

AGEKWSCEAJEQKAVWFHAVAWGTPGFLTVMLLALNKVEGDNISGVCFVGLYDLDASRY 

FVLIJ>LCIX:VFS^GLSLLLAGnSIOTVRQVIQHDGRNQEKLKKTMIRIGWSGLYI.WLVT^^ 

GCYVYEQVNRITWEITWSDHCRQYHIPCPYQAKAEARPELALFMIKYLMTLIVGK 

VFV^GSKKTCTEWAGFFKRI^mEJU^PISESRRVLQESCEFFLKHNSKVKHKEXH^ 

IJKIVISKSMGTSTGATANHGTSAVAITSHDYLGQETLTEIQTSPETSMREVKADGASTPRLRE 

QDCGEPASPAASISRLSGEQVDGKGQAGSVSESARSEGRISPKSDITDTGLAQSNNLQVPSSS 

EPSSLKGSTSLLVHPVSGVRKEQGGGCHSDT 



Figure 69 

CTCTCCCAACCGCCTCGTCGCACTCCTGAGGCTGAGAGCACCGCTGCACTCGCGGCCGG 

CGATGCGGGACCCCGGCGCGGCCGCTCCGCTTTCGTCCCTGGGCCTCTGTGCCCTGGTG 

CTGGCGCTGCTGGGCGCACTGTCCGCGGGCGCCGGGGCGCAGCCGTACCACGGAGAGA 

AGGGCATCTCCGTGCCGGACCACGGCTTCTGCCAGCCCATCTCCATCCCGCTGTGCACG 

GACATCGCCTACAACCAGACCATCCTGCCCAACCTGCTGGGCCACACGAACCAAGAGG 

ACGCGGGCCTCGAGGTGCACCAGTTCTACCCGCTGGTGAAGGTGCAGTGTTCTCCCGA 

ACTCCGCTTTTTCTTATGCTCCATGTATGCGCCCGtGTGCACCGTGCTCGATCAGGCCAT 

CCCGCCGTGTCGTTCTCTGTGCGAGCGCGCCCGCCAGGGCTGCGAGGCGCTCATGAAC 

AAGTTCGGCTTCCAGTGGCCCGAGCGGCTGCGCTGCGAGAACTTCCCGGTGCACGGTG 

CGGGCGAGATCTGCGTGGGCCAGAACACGTCGGACGGCTCCGGGGGCCCAGGCGGCG 

GCCCCACTGCCTACCCTACCGCGCCCTACCTGCCGGACCTGCCCTTCACCGCGCTGCCC 

CCGGGGGCCTCAGATGGCAGGGGGCGTCCCGCCTTCCCCTTCTCATGCCCCCGTCAGCT 
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CAAGGTGCCCCCGTACCTGGGCTACCGCTTCCTGGGTGAGCGCGATTGTGGCGCCCCGT 

GCGAACCGGGCCGTGCCAACGGCCTGATGTACTTTAAGGAGGAGGAGAGGCGCTTCGC 

CCGCCTCTGGGTGGGCGTGTGGTCCGTGCTGTGCTGCGCCTCGACGCTCTTTACCGTTC 

TCACCTACCTGGTGGACATGCGGCGCTTCAGCTACCCAGAGCGGCCCATCATCTTCCTG 

TCGGGCTGCTACTTCATGGTGGCCGTGGCGCACGTGGCCGGCTTCCTTCTAGAGGACCG 

CGCCGTGTGCGTGGAGCGCTTCTCGGACGATGGCTACCGCACGGTGGCGCAGGGCACC 

AAGAAGGAGGGCTGCACCATCCTCTTCATGGTGCTCTACTTCTTCGGCATGGCCAGCTC 

CATCTGGTGGGTCATTCTGTCTCTCACTTGGTTCCTGGCGGCCGGCATGAAGTGGGGCC 

ACGAGGCCATCGAGGCCAACTCGCAGTACTTCCACCTGGCCGCGTGGGCCGTGCCCGC 

CGXCAAGACCATCACTATCCTGGCCATGGGCCAGGTAGACGGGGACCTGCTGAGCGGG 

GTGTGCTACGTTGGCCTCTCCAGTGTGGACGCGCTGCGGGGCTTCGTGCTGGCGCCTCT 

GTTCGTCTACCTCTTCATAGGCACGTCCTTCTTGCTGGCCGGCTTCGTGTCCCTCTTCCG 

TATCCGCACCATCATGAAACACGACGGCACCAAGACCGAGAAGCTGGAGAAGCTCAT 

GGTGCGCATCGGCGTCTTCAGCGTGCTCTACACAGTGCCCGCCACCATCGTCCTGGCCT 

GCTACTTCTACGAGCAGGCCTTCCGCGAGCACTGGGAGCGCACCTGGCTCCTGCAGAC 

GTGCAAGAGCTATGCCGTGCCCTGCCCGCCCGGCCACTTCCCGCCCATGAGCCCCGACT 

TCACCGTCTTCATGATCAAGTACCTGATGACCATGATCGTCGGCATCACCACTGGCTTC 

TGGATCTGGTCGGGCAAGACCCTGCAGTCGTGGCGCCGCTTCTACCACAGACTTAGCC 

ACAGCAGCAAGGGGGAGACTGCGGTATGAGCCCCGGCCCCTCCCCACCTTTCCCACCC 

CAGCCCTCTTGCAAGAGGAGAGGCACGGTAGGGAAAAGAACTGCTGGGTGGGGGCCT 

GTTTCTGTAACTTTCTCCCCCTCTACTGAGAAGTGACCTGGAAGTGAGAAGTTCTTTGC 

AGATTTGGGGCGAGGGGTGATTTGGAAAAGAAGACCTGGGTGGAAAGCGGTTTGGAT 

GAAAAGATTTCAGGCAAAGACTTGCAGGAAGATGATGATAACGGCGATGTGAATCGTC 

AAAGGTACGGGCCAGCTTGTGCCTAATAGAAGGTTGAGACCAGCAGAGACTGCTGTGA 

GTTTCTCCCGGCTCCGAGGCTGAACGGGGACTGTGAGCGATCCCCCTGCTGCAGGGCG 

AGTGGCCTGTCCAGACCCCTGTGAGGCCCCGGGAAAGGTACAGCCCTGTCTGCGGTGG 

CTGCTTTGTTGGAAAGAGGGAGGGCCTCCTGCGGTGTGCTTGTCAAGCAGTGGTCAAA 

CCATAATCTCTTTTCACTGGGGCCAAACTGGAGCCCAGATGGGTTAATTTCCAGGGTCA 

GACATTACGGTCTCTCCTCCCCTGCCCCCTCCCGCCTGTTTTTCCTCCCGTACTGCTTTC 

AGGTCTTGTAAAATAAGCATTTGGAAGTCTTGGGAGGCCTGCCTGCTAGAATCCTAATG 

TGAGGATGCAAAAGAAATGATGATAACATTTTGAGATAAGGCCAAGGAGACGTGGAG 

TAGGTATTTTTGCTACTTTTTCATTTTCTGGGGAAGGCAGGAGGCAGAAAGACGGGTGT 

TTTATTTGGTCTAATACCCTGAAAAGAAGTGATGACTTGTTGCTTTTCAAAACAGGAAT 

GCATTTTTCCCCTTGTCTTTGTTGTAAGAGACAAAAGAGGAAACAAAAGTGTCTCCCTG 

TGGAAAGGCATAACTGTGACGAAAGCAACTTTTATAGGCAAAGCAGCGCAAATCTGAG 

GTTTCCCGTTGGTTGTTAATTTGGTTGAGATAAACATTCCTTTTTAAGGAAAAGTGAAG 

AGCAGTGTQCTGTCACACACCGTTAAGCCAGAGGTTCTGACTTCGCTAAAGGAAATGT 

AAGAGGTTTTGTTGTCTGTTTTAAATAAATTTAATTCGGAACACATGATCCAACAGACT 

ATGTTAAAATATTCAGGGAAATCTCTCCCTTCATTTACTTTTTCTTGCTATAAGCCTATA 

TTTAGGTTTCTTTTCTATTTTTTTCTCCCATTTGGATCCrrTGAGGTAAAAA^ 

GTCTTCAGCCTCATAATAAAGGAAAGTTAATTAAAAAAAAAAAGCAAAGAGCCATTTT 

GTCCTGTTTTCTTGGTTCCATCAATCTGTTTATTAAACATCATCCATATGCTGACCCTGT 

CTCTGTGTGGTTGGGTTGGGAGGCGATCAGCAGATACCATAGTGAACGAAGAGGAAGG 

TTTGAACCATGGGCCCCATCTTTAAAGAAAGTCATTAAAAGAAGGTAAACTTCAAAGT 

GATTCTGGAGTTCTTTGAAATGTGCTGGAAGACTTAAATTTATTAATCTTAAATCATGT 

ACTTTTTTTCTGTAATAGAACTCGGATTCTTTTGCATGATGGGGTAAAGCTTAGCAGAG 

AATCATGGGAGCTAACCTTTATCCCACCTTTGACACTACCCTCCAATCTTGCAACACTA 

TCCTGTTTCTCAGAACAGTTTTTAAATGCCAATCATAGAGGGTACTGTAAAGTGTACAA 

GTTACTTTATATATGTAATGTTCACTTGAGTGGAACTGCTTTTTACATTAAAGTTAAAAT 

CGATCTTGTGTTTCTTCAACCTTCAAAACTATCTCATCTGTCAGATTTTTAAAACTCCAA 

CACAGGTTTTGGCATCTTTTGTGCTGTATCTTTTAAGTGCATGTGAAATTTGTAAAATAG 

AGATAAGTACAGTATGTATATTTTGTAAATCTCCCATTTTTGTAAGAAAATATATATTG 
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TATTTATACATTTTTACTTTGGATTTTTGTTTTGTTGGCTTTAAAGGTCTACCCCACTTTA 
TCACATGTACAGATCACAAATAAATTTTTTTAAATAC 

Figure 70 

mrdpgaaaplsslglcalvlallgalsagagaqpyhgekgisvpdhgfcqpisiplctdiay 

nqtilplsnllghinqedaglevhqfyplvkvqcspeijarflcsjviyapvctvldqaippcrslc 

erarqgcealmnkfgfqwpeklrcenfpvhgageicvgqntsdgsggpgggptayptapy 

lpdlpftalppgasdgrgrpafpfscprqlkvppylgyrflgerdcgapcepgranglmyf 

keeerrfarlwgvwsvlccastlftvltylvdmbirfsyperpiiflsgcyfmvavahva 

gflledravcverfsddgyrtvaqgtkkbgcmfmvlyffgmassiwwvilsltwflaa 

gmkwgheaieansqyfhlaawavpavktitilamgqvdgdllsgvcyvglssvda 

lrgfvlaplfvylfigtsfllagfvslfrnitimkhdgtktekleklmvrigvfsvlytvpat 

ivlacyfyeqafrehwertwllqtcksyawcppghfppmspdftvfmik:yd^^ 

gfwtwsgktlqswrrfyhrlshsskgetav 

Figure? 1 

acagcatggagtggggttacctgttggaagtgacctcgctgctggccgccttggcgct 

gctgcagcgctctagcggcgctgcggccgcctcggccaaggagctggcatgccaagag 

atcaccgtgccgctgtgtaagggcatcggctacaactacacctacatgcccaatcagtt 

caaccacgacacgcaagacgaggcgggcctggaggtgcaccagttctggccgctggtg 

gagatccagtgctcgcccgatctcaagttcttcctgtgcagcatgtacacgcccatctg 

cctagaggactacaagaagccgctgccgccctgccgctcggtgtgcgagcgcgccaag 

gccggctgcgcgccgctcatgcgccagtacggcttcgcctggcccgaccgcatgcgct 

gcgaccggctgcccgagcaaggcaaccctgacacgctgtgcatggactacaaccgcac 

cgacctaaccaccgccgcgcccagcccgccgcgccgcctgccgccgccgccgcccggc 

gagcagccgccttcgggcagcggccacggccgcccgccgggggccaggcccccgcacc 

gcggaggcggcaggggcggtggcggcggggacgcggcggcgcccccagctcgcggcg 

gcggcggtggcgggaaggcgcggccccctggcggcggcgcggctccctgcgagcccg 

ggtgccagtgccgcgcgcctatggtgagcgtgtccagcgagcgccacccgctctacaa 

ccgcgtcaagacaggccagatcgctaactgcgcgctgccctgccacaacccctttttca 

gccaggacgagcgcgccttcaccgtcttctggatcggcctgtggtcggtgctctgcttc 

gtgtccaccttcgccaccgtctccaccttccttatcgacatggagcgcttcaagtaccc 

ggagcggcccattatcttcctctcggcctgctacctcttcgtgtcggtgggctacctag 

tgcgcctggtggcgggccacgagaaggtggcgtgcagcggtggcgcgccgggcgcgg 

ggggcgctggggqcgcgggcggcgcggcggcgggcgcgggcgcggcgggcgcgggcg 

cgggcggcccgggcgggcgcggcgagtacgaggagctgggcgcggtggagcagcacg 

tgcgctacgagaccaccggccccgcgctgtgcaccgtggtcttcttgctggtctacttc 

ttcggcatggccagctccatctggtgggtgatcttgtcgctcacatggttcctggcggc 

cggtatgaagtggggcaacgaagccatcgccggctactcgcagtacttccacctggcc 

gcgtggcttgtgcccagcgtcaagtccatcgcggtgctggcgctcagctcggtggacg 

gcgacccggtggcgggcatctgctacgtgggcaaccagagcctggacaacctgcgcgg 

cttcgtgctggcgccgctggtcatctacctcttcatcggcaccatgttcctgctggccg 

gcttcgtgtccctgttccgcatccgctcggtcatcaagcaacaggacggccccaccaag 

acgcacaagctggagaagctgatgatccgcctgggcctgttcaccgtgctctacaccg 

tgcccgccgcggtggtggtcgcctgcctcttctacgagcagcacaaccgcccgcgctg 

ggaggccacgcacaactgcccgtgcctgcgggacctgcagcccgaccaggcacgcag 

gcccgactacgccgtcttcatgctcaagtacttcatgtgcctagtggtgggcatcacct 

cgggcgtgtgggtctggtccggcaagacgctggagtcctggcgctccctgtgcacccg 

ctgctgctgggccagcaagggcgccgcggtgggcgggggcgcgggcgccacggccgc 

ggggggtggcggcgggccggggggcggcggcggcgggggacccggcggcggcgggg 
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GGCCGGGCGGCGGCGGGGGCTCCCTCTACAGCGACGTCAGCACTGGCCTGACGTGGCG 

GTCGGGCACGGCGAGCTCCGTGTCTTATCCAAAGCAGATGCCATTGTCCCAGGTCTGA 

GCGGAGGGGAGGGGGCGCCCAGGAGGGGTGGGGAGGGGGGCGAGGAGACCCAAGTG 

CAGCGAAGGGACACTTGATGGGCTGAGGTTCCCACCCCTtCACAGTGTTGATTGCTATT 

AGCATGATAATGAACTCTTAATGGTATCCATTAGCTGGGACTTAAATGACTCACTTAGA 

ACAAAGTACCTGGCATTGAAGCCTCCCAGACCCAGCCCCTTTTCCTCCATTGATGTGCG 

GGGAGCTCCTCCCGCCACGCGTTAATTTCTGTTGGCTGAGGAGGGTGGACTCTGCGGCG 

TTTCCAGAACCCGAGATTTGGAGCCCTCCCTGGCTGCACTTGGCTGGGTTTGCAGTCAG 

ATACACAGATTTCACCTGGGAGAACCTCTTTTTCTCCCTCGACTCTTCCTACGTAAACTC 

CCACCCCTGACTTACCCTGGAGGAGGGGTGACCGCCACCTGATGGGATTQCACGGTTT 

GGGTATTCTTAATGACCAGGCAAATGCCTTAAGTAAACAAACAAGAAATGTCTTAATT 

ATACACCCCACGTAAATACGGGTTTCTTACATTAGAGGATGTATTTATATAATTATTTG 

TTAAATTGTAAAAAAAAAAAGTGTAAAATATGTATATATCCAAAGATATAGTGTGTAC 

ATTrrXTTGTAAAAAGTTTAGAGGCTTACCCCTGTAAGAACAGATATAAGTATTCTATT 

TTGTCAATAAAATGACTTTTGATAAATGATTTAACCATTGCCCTCTCCCCCGCCTCTTCT 

GAGCTGTCACCTTTAAAGTGCTTGCTAAGGACGCATGGGGAAAATGGACATTTTCTGG 

CTTGTCATTCTGTACACTGACCTTAGGCATGGAGAAAATTACTTGTTAAACTCTAGTTC 

TTAAGTTGTTAGCCAAGTAAATATCATTGTTGAACTGAAATCAAAATTGAGTTTTTGCA 

CCTTCCCCAAAGACGGTGTTTTTCATGGGAGCTCTTTTCTGATCCATGGATAACAACTC 

TCACTTTAGTGGATGTAAATGGAACTTCTGCAAGGCAGTAATTCCCCTTAGGCCTTGTT 

ATTTATCCTGCATGGTATCACTAAAGGTTTCAAAACCCTGAAAAAAAA 



Figure 72 

MEWGYLLEVTSLIAALALLQRSSGAAAASAKELACQEITWLCKGIGYNYTYMPNQFNHD 

TQDEAGLEVHQFWPLVEIQCSPDLKFFLCSMYTPICLEDYKKPLPPCRSVCERAKAGCAPL 

MRQYGFAWPDRMRCDRIJPEQGNPDTLCMDYNRTDLTTAAPSPPRRLPPPPPGEQPPSGSG 

HGRPPGARPPHRGGGRGGGGGDAAAPPARGGGGGGKARPPGGGAAPCEPGCQCRAPMVS 

VSSERHPLYNRVKTGQIANCALPCHNPFFSQDERAFTVFWIGLWSVLCFVSTFATVSTFLID 

MERFKYPERPnFLSACYLFVSVGYLVRLVAGHEKVACSGGAPGAGGAGGAGGAAAGAG 

AAGAGAGGPGGRGEYEELGAVEQHVRYETTGPALCTVWLLVYFFGMASSIWWVILSLT 

WFLAAGMKWGNEAIAGYSQYFHLAAWLVPSVKSIAVLALSSVDGDPVAGICYVGNQSLD 

mRGFVLAPLVIYLFIGTMFLLAGFVSLFRIElSVIKQQDGPTKTHKI.EKLMIRLGLFTVLYTV 

PAAVWACLFYEQHNRPRWEATHNCPCLRDLQPDQARRPDYAVFMLKYFMCLVVGITSG 

VWVWSGKTLESWRSLCTRCCWASKGAAVGGGAGATAAGQGQGPGGGGGGGPGGGGGP 

GGGGGSLYSDVSTGLTWRSGTASSVSYPKQMPLSQV 



Figure 73 

CCGCCTTCGGCCCGGGCCTCCCGGGATGGCCGTGGCGCCTCTGCGGGGGGCGCTGCTG 

CTGTGGCAGCTGCTGGCGGCGGGCGGCGCGGCACTGGAGATCGGCCGCTTCGACCCGG 

AGCGCGGGCGCGGGGCTGCGCCGTGCCAGGCGGTGGAGATCCCCATGTGCCGCGGCAT 

CGGCTACAACCTGACCCGCATGCCCAACCTGCTGGGCCACACGTCGCAGGGCGAGGCG 

GCTGCCGAGCTAGCGGAGTTCGCGCCGCTGGTGCAGTACGGCTGCCACAGCCACCTGC 

GCTTCTTCCTGTGCTCGCTCTACGCGCCCATGTGCACCGACCAGGTCTCGACGCCCATT 

CCCGCCTGCCGGCCCATGTGCGAGCAGGCGCGCCTGCGCTGCGCGCCCATCATGGAGC 

AGTTCAACTTCGGCTGGCCGGACTCGCTCGACTGCGCCCGGCTGCCCACGCGCAACGA 

CCCGCACGCGCTGTGCATGGAGGCGCCCGAGAACGCCACGGCCGGCCCCGCGGAGCCC 

CACAAGGGCCTGGGCATGCTGCCCGTGGCGCCGCGGCCCGCGCGCCCTCCCGGAGACC 
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TGGGCCCGGGCGCGGGCGGCAGTGGCACCTGCGAGAACCCCGAGAAGTTCCAGTACGT 

GGAGAAGAGCCGCTCGTGCGCACCGCGCTGCGGGCCCGGCGTCGAGGTGTTCTGGTCC 

CGGCGCGACAAGGACTTCGCGCTGGTCTGGATGGCCGTGTGGTCGGCGCTGTGCTTCTT 

CTCCACCGCCTTCACTGTGCTCACCTTCTTGCTGGAGCCCCACCGCTTCCAGTACCCCG 

AGCGCCCCATCATCTTCCTCTCCATGTGCTACAACGTCTACTCGCTGGCCTTCCTGATCC 

GTGCGGTGGCCGGAGCGCAGAGCGTGGCCTGTGACCAGGAGGCGGGCGCGCTCTACGT 

GATCCAGGAGGGCCTGGAGAACACGGGCTGCACGCTGGTCTTCCTACTGCTCTACTAC 

TTCGGCATGGCCAGCTCGCTCTGGTGGGTGGTCCTGACGCTCACCTGGTTCCTGGCTGC 

CGGGAAGAAATGGGGCCACGAGGCCATCGAGGCCCACGGCAGCTATTTCCACATGGCT 

GCCTGGGGCCTGCCCGCGCTCAAGACCATCGTCATCCTGACCCTGCGCAAGGTGGCGG 

GTGATGAGCTGACTGGGCTTTGCTACGTGGCCAGCACGGATGCAGCAGCGCTCACGGG 

CTTCGTGCTGGTGCCCCTCTCTGGCTACCTGGTGCTGGGCAGTAGTTTCCTCCTGACCG 

GCTTCGTGGCCCTCTTCCACATCCGCAAGATCATGAAGACGGGCGGCACCAACACAGA 

GAAGCTGGAGAAGCTCATGGTCAAGATCGGGGTCTTCTCCATCCTCTACACGGTGCCC 

GCCACCTGCGTCATCGTTTGCTATGTCTACGAACGCCTCAACATGGACTTCTGGCGCCT 

TCGGGCCACAGAGCAGCCATGCGCAGCGGCCGCGGGGCCCGGAGGCCGGAGGGACTG 

CTCGCTGCCAGGGGGCTCGGTGCCCACCGTGGCGGTCTTCATGCTCAAAATTTTCATGT 

CACTGGTGGTGGGGATCACCAGCGGCGTCTGGGTGTGGAGCTCCAAGACTTTCCAGAC 

CTGGCAGAGCCTGTGCTACCGCAAGATAGCAGCTGGCCGGGCCCGGGCCAAGGCCTGC 

CGCGCCCCCGGGAGCTACGGACGTGGCACGCACTGCCACTATAAGGCTCCCACCGTGG 

TCTTGCACATGACTAAGACGGACCCCTCTTTGGAGAACCCCACACACCTCTAGCCACAC 

AGGCCTGGCGCGGGGTGGCTGCTGCCCCCTCCTTGCCCTCCACGCCCTGCCCCCTGCAT 

CCCCTAGAGACAGCTGACTAGCAGCTGCCCAGCTGTCAAGGTCAGGCAAGTGAGCACC 

GGGGACTGAGGATCAGGGCGGGACCCCGTGAGGCTCATTAQGQGAGATGGGGGTCTC 

CCCTAATGCGGGGGCTGGACCAGGCTGAGTCCCCACAGGGTCCTAGTGGAGGATGTGG 

AGGGGCGGGGCAGAGGGGTCCAGCCGGAGTTTATTTAATGATGTAATTTATTGTTGCG 

TTCCTCTGGAAGCTGTGACTGGAATAAACCCCCGCGTGGCACTGCTGATCCTCTCTGGC 

TGGGAAGGGGGAAGGTAGGAGGTGAGGC 

Figure 74 

MAVAPLRGALLLWQLLAAGGAALEIGRPBPERGRGAAPCQAVE]PMCRGIGY>5LTRMPNL 

LGHTSQGEAAAELAEFAPLVQYGCHSHLRFFLCSLYAPMCTDQVSTPIPACRPMCEQARLR 

CAPIMEQFNFGWPDSLDCARIPTRNDPHALCMEAPENATAGPAEPHKGLGMLPVAPRPAR 

PPGDLGPGAGGSGTCENPEKFQYVEKSRSCAPRCGPGVEVFWSRRDKDFALVWMAVWSA 

LCFFSTAFTVLTFLLBPHRFQYPERPIIFLSMCYNVYSLAFLIRAVAGAQSVACDQEAGALY 

VIQEGLENTGCTLWLLLYYFGMASSLWWVVLTLTWFIAAGKKWGHEAIEAHGSYFHMA 

AWGLPALKTIVILTLRKVAGDELTGLCYVASTDAAALTGFVLVPLSGYLVLGSSFLLTG 

FVALFHIRKIMKTGGTNTEKLEKLMVKIGWS]I.YTWATCVWCYWERLNMDFWRLRAT 

EQPCAAAAGPGGRRDCSIPGGSWTVAVFMLKffMSLWGITSGVWVWSSKTFQTWQSLC 

YRKIAAGRARAKACRAPGSYGRGTHCHYKAPTVVLHMmTDPSLENPTHL 



Figure 75 

ACACGTCCAACGCCAGCATGCAGCGCCCGGGCCCCCGCCTGTGGCTGGTCCTGCAGGT 

GATGGGCTCGTGCGCCGCCATCAGCTCCATGGACATGGAGCGCCCGGGCGACGGCAAA 

TGCCAGCCCATCGAGATCCCGATGTGCAAGGACATCGGCTACAACATGACTCGTATGC 

CCAACCTGATGGGCCACGAGAACCAGCGCGAGGCAGCCATCCAGTTGCACGAGTTCGC 

GCCGCTGGTGGAGTACGGCTGCCACGGCCACCTCCGCTTCTTCCTGTGCTCGCTGTACG 

CGCCGATGTGCACCGAGCAGGTCTCTACCCCCATCCCCGCCTGCCGGGTCATGTGCGA 

GCAGGCCCGGCTCAAGTGCTCCCCGATTATGGAGCAGTTCAACTTCAAGTGGCCCGAC 
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TCCCTGGACTGCCGGAAACTCCCCAACAAGAACGACCCCAACTACCTGTGCATGGAGG 

CGCCCAACAACGGCTCGGACGAGCCCACCCGGGGCTCGGGCCTGTTCCCGCCGCTGTT 

CCGGCCGCAGCGGCCCCACAGCGCGCAGGAGCACCCGCTGAAGGACGGGGGCCCCGG 

GCGCGGCGGCTGCGACAACCCGGGCAAGTTCCACCACGTGGAGAAGAGCGCGTCGTG 

CGCGCCGCTCTGCACGCCCGGCGTGGACGTGTACTGGAGCCGCGAGGACAAGCGCTTC 

GCAGTGGTCTGGCTGGCCATCTGGGCGGTGCTGTGCTTCTTCTCCAGCGCCTTCACCGT 

GCTCACCTTCCTCATCGACCCGGCCCGCTTCCGCTACCCCGAGCGCCCCATCATCTTCC 

TCTCCATGTGCTACTGCGTCTACTCCGTGGGCTACCTCATCCGCCTCTTCGCCGGCGCC 

GAGAGCATCGCCTGCGACCGGGACAGCGGCCAGCTCTATGTCATCCAGGAGGGACTGG 

AGAGCACCGGCTGCACGCTGGTCTTCCTGGTCCTCTACTACTTCGGCATGGCCAGCTCG 

CTGTGGTGGGTGGTCCTCACGCTCACCTGGTTCCTGGCCGCCGGCAAGAAGTGGGGCC 

ACGAGGCCATCGAAGCCAACAGCAGCTACTTCCACCTGGCAGCCTGGGCCATCCCGGC 

GGTGAAGACCATCCTGATCCTGGTCATGCGCAGGGTGGCGGGGGACGAGCTCACCGGG 

GTCTGCTACGTGGGCAGCATGGACGTCAACGCGCTCACCGGCTTCGTGCTCATTCCCCT 

GGCCTGCTACCTGGTCATCGGCACGTCCTTCATCCTCTCGGGCTTCGTGGCCCTGTTCC 

ACATCCGGAGGGTGATGAAGACGGGCGGCGAGAACACGGACAAGCTGGAGAAGCTCA 

TGGTGCGTATCGGGCTCTTCTCTGTGCTGTACACCGTGCCGGCCACCTGTGTGATCGCC 

TGCTACTTTTACGAACGCCTCAACATGGATTACTGGAAGATCCTGGCGGCGCAGCACA 

AGTGCAAAATGAACAACCAGACTAAAACGCTGGACTGCCTGATGGCCGCCTCCATCCC 

CGCCGTGGAGATCTTCATGGTGAAGATCTTTATGCTGCTGGTGGTGGGGATCACCAGCG 

GGATGTGGATTTGGACCTCCAAGACTCTGCAGTCCTGGCAGCAGGTGTGCAGCCGTAG 

GTTAAAGAAGAAGAGCCGGAGAAAACCGGCCAGCGTGATCACCAGCGGTGGGATTTA 

CAAAAAAGCCCAGCATCCCCAGAAAACTCACCACGGGAAATATGAGATCCCTGCCCAG 

TCGCCCACCTGCGTGTGAACAGGGCTGQAGGGAAGGGCACAGGGQCGCCCGGAGCTA 

AGATGTGGTGCTTTTCTTGGTTGTGTTTTTCTTTCTTCTTCTTCTTTTTTTTTTTTTTATAA 

AAGCAAAAGAGAAATACATAAAAAAGTGTTTACCCTGAAATTCAGGATGCTGTGATAC 

ACTGAAAGGAAAAATGTACTTAAAGGGTTTTGTTTTGTTTTGGTTTTCCAGCGAAGGGA 

AGCTCCTCCAGTGAAGTAGCCTCTTGTGTAACTAATTTGTGGTAAAGTAGTTGATTCAG 

CCCTCAGAAGAAAACTTTTGTTTAGAGCCCTCCGTAAATATACATCTGTGTATTTGAGT 

TGGCTTTGCTACCCATTTACAAATAAGAGGACAGATAACTGCTTTGCAAATTCAAGAGC 

CTCCCCTGGGTTAACAAATGAGCCATCCCCAGGGCCCACCCCCAGGAAGGCCACAGTG 

CTGGGCGGCATCCCTGCAGAGGAAAGACAGGACCCGGGGCCCGCCTCACACCCCAGTG 

GATTTGGAGTTGCTTAAAATAGACTCTGGCCTTCACCAATAGTCTCTCTGCAAGACAGA 

AACCTCCATCAAACCTCACATTTGTGAACTCAAACGATGTGCAATACATTTTTTTCTCTT 

TCCTTGAAAATAAAAAGAGAAACAAGTATTTTGCTATATATAAAGACAACAAAAGAAA 

TCTCCTAACAAAAGAACTAAGAGGCCCAGCCCTCAGAAACCCTTCAGTGCTACATTTT 

GTGGCTTTTTAATGGAAACCAAGCCAATGTTATAGACGTTTGGACTGATTTGTGGAAAG 

GAGGGGGGAAGAGGGAGAAGGATCATTCAAAAGTTACCCAAAGGGCTTATTGACTCTT 

TCTATTGTTAAACAAATGATTTCCACAAACAGATCAGGAAGCACTAGGTTGGCAGAGA 

CACTTTGTCTAGTGTATTCTCTTCACAGTGCCAGGAAAGAGTGGTTTCTGCGTGTGTAT 

ATTTGTAATATATGATATTTTTCATGCTCCACTATTTTATTAAAAATAAAATATGTTCTT 

TAAAAAAA 

Figure 76 

MQRPGPRLWLVLQWGSCAAISSMDl^RPGDGKCQPmiPMaKI>IGYmdTKN^ 

NQREAAIQLHEFAPLVEYGCHGHLRPFLCSLYAPMCTEQVSTPIPACRVMCEQAELKCSPI 
MEQFNFKWPDSLDCRECLPNKNDPNYLCMEAPNNGSDEPTRGSGLFPPLFRPQRPHSAQEH 
PLKDGGPGRGGCDNPGKEHHVEICSASCAPLCTPGVDVWSREDKEIFAVVWLAIWAV^ 

FSSAFTVLTFLIDPARFRYPERPIIFLSMCYCVYSVGYLIRJLFAGAESIACDRDSGQLYVIQEG 

LESTGCTLVFLVLYYFGMASSLWWVVLTLTWFLAAGKKWGHEAIEANSSYPHLAAWAIP 

AVKTILILVMRRVAGDELTGVCYVGSMDVNALTGFVLIPLACYLVIGTSFILSGFVAL 
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FHIRRVMKTGGENTDKLEKLMViaGLFSVLYTWATCVIACYFYERLNMDYWKILAAQHK 

CKMNNQTKTUDCIMAASIPAYEIEMVKIFMLLWGrrSGMWIWTSKT^^ 

KKSRRKPASVirSGGIYKKAQHPQKTHHGKYElPAQSPTCV 



Figure 77 

CCTGCAGCCTCCGGAGTCAGTGCCGCGCGCCCGCCGCCCCGCGCCTTCCTGCTCGCCGC 

ACCTCCGGGAGCCGGGGCGCACCCAGCCCGCAGCGCCGCCTCCCCGCCCGCGCCGCCT 

CCGACCGCAGGCCGAGGGCCGCCACTGGCCGGGGGGACCGGGCAGCAGCTTGCGGCC 

GCGGAGCCGGGCAACGCTGGGGACTGCGCCTTTTGTCCCCGGAGGTCCCTGGAAGTTT 

GCGGCAGGACGCGCGCGGGGAGGCGGCGGAGGCAGCCCCGACGTCGCGGAGAACAGG 

GCGCAGAGCCGGCATGGGCATCGGGCGCAGCGAGGGGGGCCGCCGCGGGGCCCTGGG 

CGTGCTGCTGGCGCTGGGCGCGGCGCTTCTGGCCGTGGGCTCGGCCAGCGAGTACGAC 

TACGTGAGCTTCCAGTCGGACATCGGCCCGTACCAGAGCGGGCGCTTCTACACCAAGC 

CACCTCAGTGCGTGGACATCCCCGCGGACCTGCGGCTGTGCCACAACGTGGGCTACAA 

GAAGATGGTGCTGCCCAACCTGCTGGAGCACGAGACCATGGCGGAGGTGAAGCAGCA 

GGCCAGCAGCTGGGTGCCCCTGCTCAACAAGAACTGCCACGCCGGGACCCAGGTCTTC 

CTCTGCTCGCTCTTCGCGCCCGTCTGCCTGGACCGGCCCATCTACCCGTGTCGCTGGCT 

CTGCGAGGCCGTGCGCGACTCGTGCGAGCCGGTCATGCAGTTCTTCGGCTTCTACTGGC 

CCGAGATGCTTAAGTGTGACAAGTTCCCGGAGGGGGACGTCTGCATCGCCATGACGCC 

GCCCAATGCCACCGAAGCCTCCAAGCCCCAAGGCACAACGGTGTGTCCTCCCTGTGAC 

AACGAGTTGAAATCTGAGGCCATCATTGAACATCTCTGTGCCAGCGAGTTTGCACTGA 

GGATGAAAATAAAAGAAGTGAAAAAAGAAAATGGCGACAAGAAGATTGTCCCCAAGA 

AGAAGAAGCCCCTGAAGTTGGGGCCCATCAAGAAGAAGGACCTGAAGAAGCTTGTGC 

TGTACCTGAAGAATGGGGCTGACTGTCCCTGCCACCAGCTGGACAACCTCAGCCACCA 

CTTCCTCATCATGGGCCGCAAGGTGAAGAGCCAGTACTTGCTGACGGCCATCCACAAG 

TGGGACAAGAAAAACAAGGAGTTCAAAAACTTCATGAAGAAAATGAAAAACCATGAG 

TGCCCCACCTTTCAGTCCGTGTTTAAGTGATTCTCCCGGGGGCAGGGTGGGGAGGGAG 

CCTCGGGTGGGGTGGGAGCGGGGGGGACAGTGCCCGGGAACCCGTGGTCACACACAC 

GCACTGCCCTGTCAGTAGTGGACATTGTAATCCAGTCGGCTTGTTCTTGCAGCATTCCC 

GCTCCCTTTCCCTCCATAGCCACGCTCCAAACCCCAGGGTAGCCATGGCCGGGTAAAG 

CAAGGGCCATTTAGATTAGGAAGGTTTTTAAGATCCGCAATGTGGAGCAGCAGCCACT 

GCACAGGAGGAGGTGACAAACCATTTCCAACAGCAACACAGCCACTAAAACACAAAA 

AGGGGGATTGGGCGGAAAGTGAGAGCCAGCAGCAAAAACTACATTTTGCAACTTGTTG 

GTGTGGATCTATTGGCTGATCTATGCCTTTCAACTAGAAAATTCTAATGATTGGCAAGT 

CACGTTGTTTTCAGGTCCAGAGTAGTTTCTTTCTGTCTGCTTTAAATGGAAACAGACTC 

ATACCACACTTACAATTAAGGTCAAGCCCAGAAAGTGATAAGTGCAGGGAGGAAAAG 

TGCAAGTCCATTATCTAATAGTGACAGCAAAGGGACCAGGGGAGAGGCATTGCCTTCT 

CTGCCCACAGTCTTTCCGTGTGATTGTCTTTGAATCTGAATCAGCCAGTCTCAGATGCC 

CCAAAGTTTCGGTTCCTATGAGCCCGGGGCATGATCTGATCCCCAAGACATGTGGAGG 

GGCAGCCTGTGCCTGCCTTTGTGTCAGAAAAAGGAAACCACAGTGAGCCTGAGAGAGA 

CGGCGATTTTCGGGCTGAGAAGGCAGTAGTTTTCAAAACACATAGTTA 



Figure 78 

MGIGRSEGGRRGAALGVLLALGAALLAVGSASEYDYVSFQSDIGPYQSGRFYTKPPQCVDI 

PADLRLCHNVGYKXMVLPNLLEHETMAEVKQQASSWWLL^nCNCHAGTQWLCSLFAPV 

CII)RPIYPCRmCEAVM5SCEPWQITGFYWPEMLKCDKFPEGDVCIAMTPPNATEASKP 

QGTTVCPPCDNELKSEAIffiHLCASEFGLSLKMIVGSSHNSCCTLGPSHPNSSKRQEQELGTP 

ERiy.GYGLLmFIQGlSILPPPCAQARSRMRLKTEATPLALGRSAPGLFADCPERPLPVCSFPH 
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HTEEVGKLRmSFIXQVKGFSMKGLCAPSTLRYLYYLKTSMQHVHQEYQAHSAQVWANM 
PPAERCKDEEDKAMFSK 



Figure 79 

GAATTCGTTCAGCCTGGTTAAGTCCAAGCTGGCTCATTCTGCTCCCCCGGGTCGGAGCC 
CCCCGGAGCTGCGCGCGGGCTTGCAGCGCCTCQCCCGCGCTGTCCTCCCGGTGTCCCGC 

ttctccgcgccccagccgccggctgccagcttttcggggccccgAgtcgcacccagcga 

AGAGAGCGGGCCCGGGACAAGCTCGAACTCCGGCCGCCTCGCCCTTAACCAGCTCCGT 

ccctctaccccctaggggtcgcgcccacgatgctgcagggccctggctcgctgctgctg 

CTCTTCCTCGCCTCGCACTGCTGCCTGGGCTCGGCGCGCGGGCTCTTCCTCTTTGGCCA 

gcccgacttctcctacaagcgcagcaattgcaagcccatcccggccaacctgcagctg 

TGCCACGGCATCGAATACCAGAACATGCGGCTGCCCAACCTGCTGGGCCACGAGACCA 

tgaagqaggtgctqgagcaggccggcgcttggatcccgctggtcatgaagcagtgcca 

CCCGGACACCAAGAAGTTCCTGTGCTCGCTCTTCGCCCCCGTCTGCCTCGATGACCTAG 

acgagaccatccagccatgccactctcgntgcgtgcaggtgaaggatcgctgcgcccc 
ggtcatgtccgccttcccctggcccgacatgcttgagtgcgaccgtttcccccaggaca 
acgacctttgcatccccctcgctagcagcgaccacctcctgccagccaccgaggaagc 

TCCAAAGGTATGTGAAGCCTGCAAAAATAAAAATGATGATGACAACGAGATAATGGA 

aacgctttgtaaaaatgattttgcactgaaaataaaagtgaaggagataacctacatc 

AACCGT 



Figure 80 

mlqgpgsllllflashcolgsarglflfgqpdfsykrsnckpipanlqlchgieyqnmrlp 

NLLGHETMKEVLEQAGAWIPLVMKQCHPDTKKFLCSLFAPVCLDDLDETIQPCHSRCVQV 
KDRCAPVMSAFPWPDMLECDRiTQD^©LCIPLASSDHLLPATEEAPKVCEACKNKNDDDN 

DIMETlXKNDFALKIKVKErrYINR 
Figure 81 

CCGGGTCGGAGCCCCCCGGAGCTGCGCGCGGGCTTGCAGCGCCTCGCCCGCGCTGTCC 

TCCCGGTGTCCCGCTTCTCCGCGCCCCAGCCGCCGGCTGCCAGCTTTTCGGGGCCCCGA 

GTCGCACCCAGCGAAGAGAGCGGGCCCGGGACAAGCTCGAACTCCGGCCGCCTCGCCC 

TTCCCCGGCTCCGCTCCCTCTGCCCCCTCGGGGTCGCGCGCCCACGATGCTGCAGGGCC 

CTGGCTCGCTGCTGCTGCTCTTCCTCGCCTCGCACTGCTGCCTGGGCTCGGCGCGCGGG 

CTCTTCCTCTTTGGCCAGCCCGACTTCTCCTACAAGCGCAGCAATTGCAAGCCCATC 

CCTGCCAACCTGCAGCTGTGCCACGGCATCGAATACCAGAACATGCGGCTGCCCAACC 

TGCTGGGCCACGAGACCATGAAGGAGGTGCTGGAGCAGGCCGGCGCTTGGATCCCGCT 

GGTCATGAAGCAGTGCCACCCGGACACCAAGAAGTTCCTGTGCTCGCTCTTCGCCCCC 

GTCTGCCTCGATGACCTAGACGAGACCATCCAGCCATGCCACTCGCTCTGCGTGCAGGT 

GAAGGACCGCTGCGCCCCGGTCATGTCCGCCTTCGGCTTCCCCTGGCCCGACATGCTTG 

AGTGCGACCGTTTCCCCCAGGACAACGACCTTTGCATCCCCCTCGCTAGCAGCGACCA 

CCTCCTGCCAGCCACCQAGGAAGCTCCAAAGGTATGTGAAGCCTGCAAAAATAAAAAT 

GATGATGACAACGACATAATGGAAACGCTTTGTAAAAATGATTTTGCACTGAAAATAA 

AAGTGAAGGAGATAACCTACATCAACCGAGATACCAAAATCATCCTGGAGACCAAGA 
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GCAAGACCATTTACAAGCTGAACGGTGTGTCCGAAAGGGACCTGAAGAAATCGGTGCT 

GTGGCTCAAAGACAGCTTGCAGTGCACCTGTGAGGAGATGAACGACATCAACGCGCCC 

TATCTGGTCATGGGACAGAAACAGGGTGGGGAGCTGGTGATCACCTCGGTGAAGCGGT 

GGCAGAAGGGGCAGAGAGAGTTCAAGCGCATCTCCCGCAGCATCCGCAAGCTGCAGT 

GCTAGTCCCGGCATCCTGATGGCTCCGACAGGCCTGCTCCAGAGCACGGCTGACCATTT 

CTGCTCCGGGATCTCAGCTCCCGTTCCCCAAGCACACTCCTAGCTGCTCCAGTCTCAGC 

CTGGGCAGCTTCCCCCTGCCTTTTGCACGTTTGCATCCCCAGCATTTCCTGAGTTATAAG 

GCCACAGGAGTGGATAGCTGTTTTCACCTAAAGGAAAAGCCCACCCGA 

ATCTTGTAGAAATATTCAAACTAATAAAATCATGAATATTTTTATGAAGTTT 



Figure 82 

MLQGPGSLLLLFLASHCCLGSARGLFLFGQPDFSYKIlSNCETIPA]Sn:QLCHGffiYQ]^MR^ 

NLLGHETMKEVLEQAGAWLVMKQCHPDTKKFLCSLFAPVCLDDLDETIQPCHSLCVQV 
KDRCAPWSAFGFPWPDMLECDMJPQDNDLCIPLASSDHLLPATEEAPKVCEACKNKNDD 

DMDIMETLCKNDFALKIKVKEITYB^TKIILETKSKTIYKLN^ 
QCTCEEMNDINAPYLVMGQKQGGELVITSVKRWQKGQREFKRISRSmKLQC 

Figure 83 

ACGGGGCCTGGGCGGSAGGGGCGGTGGCTGGAGCTCGGTAAAGCTCGTGGGACCCCAT 

TGGGGGAATTTGATCCAAGGAAGCGGTGATTGCCGGGGGAGGAGAAGCTCCCAGATCC 

TTGTGTCCACTTGCAGCGGGGGAGGCGGAGACGCGGAGCGGGCCTTTTGGCGTCCACT 

GCGCGGCTGCACCCTGCCCCATCCTGCCGGGATCATGGTCTGCGGCAGCCCGGGAGGG 

ATGCTGCTGCTGCGQGCCGGGCTGCTTGCCCTGGCTGCTCTCTGCCTGCTCCGGGTGCC 

CGGGGCTCGGGCTGCAGCCTGTGAGCCCGTCCGCATCCCCCTGTGCAAGTCCCTGCCCT 

GGAACATGACTAAGATGCCCAACCACCTGCACCACAGCACTCAGGCCAACGCCATCCT 

GGCCATCGAGCAGTTCGAAGGTCTGCTGGGCACCCACTGCAGCCCCGATCTGCTCTTCT 

TCCTCTGTGCCATGTACGCGCCCATCTGCACCATTGACTTCCAGCACGAGCCCATCAAC 

CCCTGTAAGTCTGTGTGCGAGCGGGCCCGGCAGGGCTGTGAGCCCATACTCATCAAGT 

ACCGCCACTCGTGGCCGGAGAACCTGGCCTGCGAGGAGCTGCCAGTGTACGACAGGGG 

CGTGTGCATCTCTCCCGAGGCCATCGTTACTGCGGACGGAGCTGATTTTCCTATGGATT 

CTAGTAACGGAAACTGTAGAGGGGCAAGCAGTGAACGCTGTAAATGTAAGCCTATTAG 

AGCTACACAGAAGACCTATTTCCGGAACAATTACAACTATGTCATTCGGGCTAAAGTT 

AAAGAGATAAAGACTAAGTGCCATGATGTGACTGCAGTAGTGGAGGTGAAGGAGATT 

CTAAAGTCCTCTCTGGTAAACATTCCACGGGACACTGTCAACCTCTATACCAGCTCTGG 

CTGCCTCTGCCCTCCACTTAATGTTAATGAGGAATATATCATCATGGGCTATGAAGATG 

AGGAACGTTCCAGATTACTCTTGGTGGAAGGCTCTATAGCTGAGAAGTGGAAGGATCG 

ACTCGGTAAAAAAGTTAAGCGCTGGGATATGAAGCTTCGTCATCTTGGACTCAGTAAA 

AGTGATTCTAGCAATAGTGATTCCACTCAGAGTCAGAAGTCTGGCAGGAACTCGAACC 

CCCGGCAAGCACGCAACTAAATCCCGAAATACAAAAAGTAACACAGTGGACTTCCTAT 

TAAGACTTACTTGCATTGCTGGACTAGCAAAGGAAAATTGCACTATTGCACATCATATT 

CTATTGTTTACTATAAAAATCATGTGATAACTGATTATTACTTCTGTTTCTCTTTTGGTTT 

CTGCTTCTCTCTTCTCTCAACCCCTTTGTAATGGTTTGGGGGCAGACTCTTAAGTATATT 

GTGAGTTTTCTATTTCACTAATCATGAGAAAAACTGTTCTTTTGCAATAATAATAAATT 

AAACATGCTGTTA 
Figure 84 
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MVCGSPGGMLLLRAGLLALAALCLIJlWGARAAACEPViaPLCKSIJWmiTKMPNE^ 

STQANAIIjyEQFEGLmTHCSPDLLFFLCAMYAPICTIDFQHEPIKPCKSVCERARQGCEPIL 

IKYRHSWPENLACEELPVYDRGVCISPEAIVTADGADFPMDSSNGNCRGASSERCKCKPIR 

ATQKTYFKNlSrmYVniAKVKEIKTKCHDVTAVVEVKEILKSSLVlOT 

PPLNVmEYimGYEDEEElSRLIX\^GSIAEKWKDRLGKK:VKRWDM^^ 

SDSTQSQKSGRNSNPRQARN 



Figure 85 

CAGCGGCCGCTGAATTCTAGGGCGGGTTCGCGCCCCGAAGGCTGAGAGCTGGCGCTGC 

TCGTGCCCTGTGTGCCAGACGGCGGAGCTCCGCGGCCGGACCCCGCGGCCCCGCTTTG 
CTGCCGACTGGAGTTTGGGGGt^lAGAAACTCTCCTGCGCCCCAGAAGATTTCTTCCTCGG 

cgaagggacagcgaaagatgagggtggcaggaagagaaggcgctttctgtctgccgg 

ggtcgcagcgcgagagggcagtgccatgttcctctccatcctagtggcgctgtgcctgt 

ggctgcacctggcgctgggcgtgcgcggcgcgccctgcgaggcggtgcgcatccctat 

gtgccggcacatgccctggaacatcacgcggatgcccaaccacctgcaccacagcacg 

caggagaacgccatcctggccatcgagcagtacgaggagctggtggacgtgaactgc 

agcgccgtgctgcgcttcttcttctgtgccatgtacgcgcccatttgcaccctggagtt 

cctgcacgaccctatcaagccgtgcaagtcggtgtgccaacgcgcgcgcgacgactgc 

gagcccctcatgaagatgtacaaccacagctggcccgaaagcctggcctgcgacgagc 

tgcctgtctatgaccgtggcgtgtgcatttcgcctgaagccatcgtcacggacctcccg 

gaggatgttaagtggatagacatcacaccagacatgatggtacaggaaaggcctcttg 

atgttgactgtaaacgcctaagccccgatcggtgcaagtgtaaaaaggtgaagccaac 

tttggcaacgtatctcagcaaaaactacagctatgttattcatgccaaaataaaagctg 

tgcagaggagtggctgcAatgaggtcacaacggtggtggatgtaaaagagatcttcaa 

gtcctcatcacccatccctcgaactcaagtcccgctcattacaaattcttcttgccagt 

gtccacacatcctgccccatcaagatgttctcatcatgtgttacgagtggcgttcaagg 

atgatgcttcttgaaaattgcttagttgaaaaatggagagatcagcttagtaaaagat 

ccatacagtgggaagagaggctgcaggaacagcggagaacagttcaggacaagaaga 

aaacagccgggcgcaccagtcgtagtaatccccccaaaccaaagggaaagcctcctgc 

tcccaaaccagccagtcccaagaagaacattaaaactaggagtgcccagaagagaac 

aaacccgaaaagagtgtgagctaactagtttccaaagcggagacttccgacttcctta 

caggatgaggctgggcattgcctgggacagcctatgtaaggccatgtgccccttgccc 

taacaactcactgcagtgctcttcatagacacatcttgcagcatttttcttaaggctat 

gcttcagtttttctttgtaagccatcacaagccatagtggtaggtttgccctttggtaca 

gaaggtgagttaaagctggtggaaaaggcttattgcattgcattcagagtaacctgtg 

tgcatactctagaagagtagggaaaataatgcttgttacaattcgacctaatatgtgc 

attgtaaaataaatgccatatttcaaacaaaacacgtaatttttttacagtatgtttta 

ttaccttttgatatctgttgttgcaatgttagtgatgttttaaaatgtgatgaaaatata 

atgtttttaagaaggaacagtagtggaatgaatgttaaaagatctttatgtgtttatgg 

tctgcagaaggatttttgtgatgaaaggggattttttgaaaaattagagaagtagcat 

atggaaaattataatgtgtttttttaccaatgacttcagtttctgtttttagctagaaac 

ttaaaaacaaaaataataataaagaaaaataaataaaaaggagaggcagacaatgtc 

tggattcctgttttttggttacctgatttccatgatcatgatgcttcttgtcaacaccct 

cttaagcagcaccagaaacagtgagtttgtctgtaccattaggagttaggtactaatta 

gttggctaatgctcaagtattttatacccacaagagaggtatgtcactcatcttacttc 

ccaggacatccaccctgagaataatttgacaagcttaaaaatggccttcatgtgagtg 

ccaaattttgtttttcttcatttaaatattttctttgcctaaatacatgtgagaggagtt 

aaatataaatgtacagagaggaaagttgagttccacctctgaaatgagaattacttga 

cagttgggatactttaatcagaaaaaaagaacttatttgcagcattttatcaacaaatt 

tcataattgtggacaattggaggcatttattttaaaaaacaattttattggccttttgct 



SUBSTITUTE SHEET (RULE 26) 



wo 02/077204 



58/66 



PCT/GB02/01195 



AACACAGTAAGCATGTATTTTATAAGGCATTCAATAAATGCACAACGCCCAAAGGAAA 

TAAAATCCTATCTAATCCTACTCTCCACTACACAGAGGTAATCACTATTAGTATTTTGG 

CATATTATTCTCCAGGTGTTTGCTTATGCACTTATAAAATGATTTGAACAAATAAAACT 

AGGAACCTGTATACATGTGTTTCATAACCTGCCTCCTTTGCTTGGCCCTTTATTGAGATA 

AGTTTTCCTGTCAAGAAAGCAGAAACCATCTCATTTCTAACAGCTGTGTTATATTCCAT 

AGTATGCATTACTCAACAAACTGTTGTGCTATTGGATACTTAGGTGGTTTCTTCACTGA 

CAATACTGAATAAACATCTCACCGGAATTC 

Figure 86 

MFT^mVALCLWLHLALGVRGAPCEAVIUPMami^WmT^ 

EELVDWCSAVLRFFLCAMYAPICTLEFLHDPIKPCKSVCQRARDDCEPLMKMYNBSWPE 

SLACDELPVYDRGVCISPEAIVTDLPEDVKWIDITPDMMVQERPLDVDCKRLSPDRCKCKK 

VKI'TLATYLSKNY'SYVIHAKIKAVQRSGCNEVTTVVDVKE^^ 

PHILPHQDVLIMCYEWSRMMLLENCLVEKWRDQLSKRSIQWEERLQEQRRTVQDKKKT 
AGRTSRSKPPKPKGKPPAPKPASPKKNIK.TRSAQKRTNPKRV 



Figure 87 

AAGCTTGATATCGAATTCGCGGCCGCGTCGACGGGAGGCGCCAGGATCAGTCGGGGCA 

CCCGCAGCGCAGGCTGCCACCCACCTGGGCGACCTCCGCGGCGGCGGCGGCGGCGGCT 

GGGTAGAGTCAGGGCCGGGGGCGCACGCCGGAACACCTGGGCCGCCGGGCACCGAGC 

GTCGGGGGGCTGCGCGGCGCGACCCTGGAGAGGGCGCAGCCGATGCGGGCGGCGGCG 

GCGGCGGGGGGCGTGCGGACGGCCGCGCTGGCGCTGCTGCTGGGGGCGCTGCACTGG 

GCGCCGGCGCGCTGCGAGGAGTACGACTACTATGGCTGGCAGGCCGAGCCGCTGCACG 

GCCGCTCCTACTCCAAGCCGCCGCAGTGCCTTGACATCCCTGCCGACCTGCCGCTCTGC 

CACACGGTGGGCTACAAGCGCATGCGGCTGCCCAACCTGCTGGAGCACGAGAGCCTGG 

CCGAAGTGAAGCAGCAGGCGAGCAGCTGGCTGCCGCTGCTGGCCAAGCGCTGCCACTC 

GGATACGCAGGTCTTCCTGTGCTCGCTCTTTGCGCCCGTCTGTCTCGACCGGCCCATCT 

ACCCGTGCCGCTCGCTGTGCGAGGCCGTGCGCGCCGGCTGCGCGCCGCTCATGGAGGC 

CTACGGCTTCCCCTGGCCTGAGATGCTGCACTGCCACAAGTTCCCCCTGGACAACGACC 

TCTGCATCGCCGTGCAGTTCGGGCACCTGCCCGCCACCGCGCCTCCAGTGACCAAGATC 

TGCGCCCAGTGTGAGATGGAGCACAGTGCTGACGGCCTCATGGAGCAGATGTGCTCCA 

GTGACTTTGTGGTCAAAATGCGCATCAAGGAGATCAAGATAGAGAATGGGGACCGGA 

AGCTGATTGGAGCCCAGAAAAAGAAGAAGCTGCTCAAGCCGGGCCCCCTGAAGCGCA 

AGGACACCAAGCGGCTGGTGCTGCACATGAAGAATGGCGCGGGCTGCCCCTGCCCACA 

GCTGGACAGCCTGGCGGGCAGCTTCCTGGTCATGGGCCGCAAAGTGGATGGACAGCTG 

CTGCTCATGGCCGTCTACCGCTGGGACAAGAAGAATAAGGAGATGAAGTTTGCAGTCA 

AATTCATGTTCTCCTACCCCTGCTCCCTCTACTACCCTTTCTTCTACGGGGCGGCAGAGC 

CCCACTGAAGGGCACTCCTCCTTGCCCTGCCAGCTGTGCCTTGCTTGCCCTCTGGCCCC 

GCCCCAACTTCCAGGCTGACCCGGCCCTACTGGAGGGTGTTTTCACGAATGTTGTTACT 

GGCACAAGGCCTAAGGGATGGGCACGGAGCCCAGGCTGTCCTTTTTGACCCAGGGGTC 

CTGGGGTCCCTGGGATGTTGGGCTTCCTCTCTCAGGAGCAGGGCTTCTTCATCTGGGTG 

AAGACCTCAGGGTCTCAGAAAGTAGGCAGGGGAGGAGAGGGTAAGGGAAAGGTGGAG 

GGGCTCAGGGCACCCTGAGGCGGAGGTTTCAGAGTAGAAGGTGATGTCAGCTCCAGCT 

CCCCTCTGTCGGTGGTGGGGCCTCACCTTGAAGAGGGAAGTCTCAATATTAGGCTAAG 

CTATTTGGGAAAGTTCTCCCCACCGCCCCTGTACGCGTCATCCTAGCCCCCCTTAGGAA 

AGGAGTTAGGGTCTCAGTGCCTCCAGCCACACCCCCTGCCTTCCCCAGCTTGCCCATTT 

CCCTGCCCCAAGGCCCAGAGCTCCCCCCAGACTGGAGAGCAAGCCCAGCCCAGCCTCG 

GCATAGACCCCCTTCTGGTCCGCCCGTGGCTCGATTCCCGGGATTCATTCCTCAGCCTC 
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TGCTTCTCCCTTTTATCCCAATAAGTTATTGCTACTGCTGTGAGGCCATAGGTACTAGAC 

AACCAATACATGCAGGGTTGGGTTTTCTAATTTTTTTAACTTTTTAAT^ 

CGACGCGCGGCCGCGGAATTCCTGCAGCCCGGGGGATCCCCGGGTACCGAGCTCGAAT 

TC 

Figure 88 



TEILPALCVLIHHTDVN]I.VDWWALSYLTDAGNEQIQMVroSGIWHLWLLSHQEVKVQ 

AAIJIAVGNWTGTDEQTQWLNCDALSHFPALLTHPKEKINKEAVWFLSNITAGNQQQVQ 

AVIDANLWMimLLDKGDFGTQKEAAWAISNLTISQRKDQVAYLIQQNVIPPFCNLLTVKD 

AQWQVVrJDGLSNILKMAEDEAETIGNLffiECGGLEKIEQLQNBENEDIYEXAYBIIDQFFSS 

DDIDEDPSLVPEAIQGGTFGFNSSANVPTEGFQF 



Figure 89 

ATGCATCTCCTCTTATTTCAGCTGCTGGTACTCCTGCCTCTAGGAAAGACCACACGGCA 

CCAGGATGGCCGCCAGAATCAGAGTTCTCTTTCCCCCGTACTCCTGCCAAGGAATCAA 

AGAGAGCTTCCCACAGGCAACCATGAGGAAGCTGAGGAGAAGCCAGATCTGTTTGTCG 

CAGTGCCACACCTTGTAGCCACCAGCCCTGCAGGGGAAGGCCAGAGGCAGAGAGAGA 

AQATGCTGTCCAGATTTGGCAGGTTCTGGAAGAAGCCTGAGAGAGAAATGCATCCATC 

CAGGGACTCAGATAGTGAGCCCTTCCCACCTGGGACCCAGTCCCTCATCCAGCCGATA 

GATGGAATGAAAATGGAGAAATCTCCTCTTCGGGAAGAAGCCAAGAAATTCTGGCACC 

ACTTCATGTTCAGAAAAACTCCGGCTTCTCAGGGGGTCATCTTGCCCATCAAAA.GCCAT 

GAAGTACATTGGGAGACCTGCAGGACAGTGCCCTTCAGCCAGACTATAACCCACGAAG 

GCTGTGAAAAAGTAGTTGTTCAGAACAACCTTTGCTTTGGGAAATGCGGGTCTGTTCAT 

TTTCCTGGAGCCGCGCAGCACTCCCATACCTCCTGCTCTCACTGTTTGCCTGCCAAGTTC 

ACCACGATGCACTTGCCACTGAACTGCACTGAACTTTCCTCCGTGATCAAGGTGGTGAT 

GCTGGTGGAGGAGTGCCAGTGCAAGGTGAAGACGGAGCATGAAGATGGACACATCCT 

ACATGCTGGCTCCCAGGATTCCTTTATCCCAGGAGTTTCAGCTTGA 

Figure 90 

MHLLLFQLLVLLPLGKTTimQDGRQNQSSLSPVLLPiavfQRELPTGlSnHEEAEEKPDLFVAW 

HLVATSPAGEGQRQREKMLSRFGRFWEXPEREMHPSRDSDSEPFPPGTQSLIQProGMKME 

KSPLREEAKK3fWHHFMFRKTPASQGVIIJ>IK:SHEVHWETCRTWFSQm 

NLCFGKCGSVHEPGAAQHSHTSCSH(XPAK3rTTMHLPO^CTOLSSVIKVVMLVEECQCK^ 

KTEHEDGHELHAGSQDSFIPGVSA 



Figure 91 

CGGCACGGTTTCGTGGGGACCCAGGCTTGCAAAGTGACGGTCATTTTCTCTTTCTTTCT 

CCCTCTTGAGTCCTTCTGAGATGATGGCTCTGGGCGCAGCGGGAGCTACCCGGGTCTTT 

GTCGCGATGGTAGCGGCGGCTCTCGGCGGCCACCCTCTGCTGGGAGTGAGCGCCACCT 

TGAACTCGGTTCTCAATTCCAACGCTATCAAGAACCTGCCCCCACCGCTGGGCGGCGCT 

GCGGGGCACCCAGGCTCTGCAGTCAGCGCCGCGCCGGGAATCCTGTACCCGGGCGGGA 

ATAAGTACCAGACCATTGACAACTACCAGCCGTACCCGTGCGCAGAGGACGAGGAGTG 

CGGCACTGATGAGTACTGCGCTAGTCCCACCCGCGGAGGGGACGCAGGCGTGCAAATC 

TGTCTCGCCTGCAGGAAGCGCCGAAAACGCTGCATGCGTCACGCTATGTGCTGCCCCG 
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GGAATTACTGCAAAAATGGAATATGTGTGTCTTCTGATCAAAATCATTTCCGAGGAGA 

AATTGAGGAAACCATCACTGAAAGCTTTGGTAATGATCATAGCACCTTGGATGGGTAT 

TCCAGAAGAACCACCTTGTCTTCAAAAATGTATCACACCAAAGGACAAGAAGGTTCTG 

TTTGTCTCCGGTCATCAGACTGTGCCTCAGGATTGTGTTGTGCTAGACACTTCTGGTCCA 

AGATCTGTAAACCTGTCCTGAAAGAAGGTCAAGTGTGTACCAAGCATAGGAGAAAAGG 

CTCTCATGGACTAGAAATATTCCAGCGTTGTTACTGTGGAGAAGGTCTGTCTTGCCGGA 

TACAGAAAGATCACCATCAAGCCAGTAATTCTTCTAGGCTTCACACTTGTCAGAGACAC 

TAAACCAGCTATCCAAATGCAGTGAACrCCTTTTATATAATAGATGCTATGAAAACCTT 

TTATGACCTTCATCAACTCAATCCTAAGGATATACAAGTTCTGTGGTTTCAGTTAAGCA 

TTCCAATAACACCTTCCAAAAACCTGGAGTGTAAGAGCTTTGTTTCTTTATGGAACTCC 

CCTGTGATTGCAGTAAATTACTGTATTGTAAATTCTCAGTGTGGCACTTACCTGTAAAT 

GCAATGAAACTTTTAATTATTTTTCTAAAGGTGCTGCACTGCCTATTTTTCCTCTTGTTA 

TGTAAATTTTTGTACACATTGATTGTTATCTTGACTGACAAATATTCTATATTGAACTGA 

AGTAAATCATTTCAGCTTATAGTTCTTAAAAGCATAACCCTTTACCCCATTTAATTCTAG 

AGTCTAGAACGCAAGGATCTCTTGGAATGACAAATGATAGGTACCTAAAATGTAACAT 

GAAAA.TACTAGCTTATTTTCTGAAATGTACTATCTTAATGCTTAAATTATATTTCCCTTT 

AGGCTGTGATAGTTTTTGAAATAAAATTTAACATTTAATATCATGAAATGTTATAAGTA 

GACAT 



Figure 92 

MMALGAAGATRWVAMVAAALGGHPLLGVSATLNSVLNSNAIKNIJ>PPLGGAAGHPGSA 

VSAAPGELYPGGNKYQTIDNYQPYPCAEDEECGTDEYCASPTRGGDAGVQICIACRKRI^ 

RCMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETITESFGNDHSTLDGYSRRTTLSSKMYH 

TKGQEGSVCLRSSDCASGLCCAREIFWSKICKPVLKEGQVCTKHRRKGSHGLEIFQRCYCG 

EGLSC3EaQKDHHQASNSSRLHTCQRH 



Figure 93 

GCGGGTCTCGCTTGGGTTCCGCTAATTTCTGTCCTGAGGCGTGAGACTGAGTTCATAGG 

GTCCTGGGTCCCCGAACCAGGAAGGGTTGAGGGAACACAATCTGCAAGCCCCCGCGAC 

CCAAGTGAGGGGCCCCGTGTTGGGGTCCTCCCTCCCTTTGCATTCCCACCCCTCCGGGC 

TTTGCGTCTTCCTGGGGACCCCCTCGCCGGGAGATGGCCGCGTTGATGCGGAGCAAGG 

ATTCGTCCTGCTGCCTGCTCCTACTGGCCGCGGTGCTGATGGTGGAGAGCTCACAGATC 

GGCAGTTCGCGGGCCAAACTCAACTCCATCAAGTCCTCTCTGGGCGGGGAGACGCCTG 

GTCAGGCCGCCAATCGATCTGCGGGCATGTACCAAGGACTGGCATTCGGCGGCAGTAA 

GAAGGGCAAAAACCTGGGGCAGGCCTACCCTTGTAGCAGTGATAAGGAGTGTGAAGTT 

GGGAGGTATTGCCACAGTCCCCACCAAGGATCATCGGCCTGCATGGTGTGTCGGAGAA. 

AAAAGAAGCGCTGCCACCGAGATGGCATGTGCTGCCCCAGTACCCGCTGCAATAATGG 

CATCTGTATCCCAGTTACTGAAAGCATCTTAACCCCTCACATCCCGGCTCTGGATGGTA 

CTCGGCACAGAGATCGAAACCACGGTCATTACTCAAACCATGACTTGGGATGGCAGAA 

TCTAGGAAGACCACACACTAAGATGTCACATATAAAAGGGCATGAAGGAGACCCCTGC 

CTACGATCATCAGACTGCATTGAAGGGTTTTGCTGTGCTCGTCATTTCTGGACCAAAAT 

CTGCAAACCAGTGCTCCATCAGGGGGAAGTCTGTACCAAACAACGCAAGAAGGGTTCT 

CATGGGCTGGAAATTTTCCAGCGTTGCGACTGTGCGAAGGGCCTGTCTTGCAAAGTATG 

GAAAGATGCCACCTACTCCTCCAAAGCCAGACTCCATGTGTGTCAGAAAATTTGATCA 

CCATTGAGGAACATCATCAATTGCAGACTGTGAAGTTGTGTATTTAATGCATTATAGCA 

TGGTGGAAAATAAGGTTCAGATGCAGAAGAATGGCTAAAATAAGAAACGTGATAAGA 

ATATAGATGATCAC 
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Figure 94 

MAALMRSKDSSCCLLLLAAVLMVESSQIGSSRAEXNSIKSSLGGETPGQAANRSAGMYQG 
LAFGGSKKGKNLGQAYPCSSDKECEVGRYCHSPHQGSSACMVCRRKKKRCHRDGMCCPS 
TRCNNGICIPVTESILTPHlPALDGTimRDR]SnHGHYSNHDLGWQNLGIU>HTKMSHI^^ 
DPCIJRSSDCIEGFCCAEHFWTKICKPVLHQGEVCTKQRKKGSHGLEIFQRCDCAKGLSCKV 

WKDATYSSKARLHVCQKI 
Figxire 95 

CTATCACAATGAGACCAACACAGACACGAAGGTTGGAAATAATACCATCCATGTGCAC 

CGAGAAATTCACAAGATAACCAACAACCAGACTGGACAAATGGTCTTTTCAGAGACAG 

TTATCACATCTGTGGGAGACGAAGAAGGCAGAAGGAGCCACGAGTGCATCATCGACG 

AGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTACACCTGCCAGCC 

ATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCAGCTG 

TGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTG 

ACAACCAGAGGGACTGCCAGCCGGGGCTGTGCTGTGCCTTCCAGAGAGGCCTGCTGTT 

CCCTGTGTGCACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGG 

CTTCTGGACCTCATCACCTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGATGCCCTTG 

TGCCAGTGGCCTCCTCTGCCAGCCCCACAGCCACAGCCTGGTGTATGTGTGCAAGCCG 

ACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGATCCTGCTGCCCAGAGAGGTCCCCG 

ATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCGCCAGGAGCTGGAGGACCTGGA 

GAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTGCCGCCGCTGCACTG 

CTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAATAGAAAT 

AGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTAC 

ATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTC 

AGCTCCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGG 

GTTAAACTGCAGGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTAC 

CAGTTGGCAGACAGCCGTTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGAT 

GGAAACAATGTGGAGTCTCCCTCTGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCC 

TGCTTTGCAAACATCAACCTGGCAAAAATGCAACAAATGAATTTTCCACGCAGTTCTTT 

CCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGCAGATGAAATGTTCTGTTCACCCT 

GCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCCTACCTCTGTGCCAGGGC 

AGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGGAGGGGGTCATT 

GTTCTCCTCGTCCATCAGGGATCTCAGAGGNCTCAGAGACTGCAAGCTGCTTGCCCAA 

GTCACACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGC 

TCTCTCCACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGG 

AGAATGGGATTTTTCTTTTGAGGCATGCACATCTGGAATTAAGGTCAAACTAATTCTCA 

CATCCCTCTAAAAGTAAACTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAG 

CCGTCCTTCTAATGAAGACAATGATATTGACACTGTCCCTCTTTGGCAGTTGCATTAGT 

AACTTTGAAAGGTATATGACTGAGCGTAGCATACAGGTTAACCTGCAGAAACAGTACT 

TAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGCAAAATCACTTAGCAGCAACT 

GAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGCTGTGTGAAACAT 

GGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATGTTTTCA 

GGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCA 

CATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATT 

TAGAAATCAAGCATAAATCAC 



SUBSTITUTE SHEET (RULE 26) 



wo 02/077204 



62/66 



PCT/GB02/01195 



Figure 96 

MQRLGATLLCLLLAAAWTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDT 

QHKLRSAVEE]SffiAEEAAAEA.SSEVNLA]^PPSYIII^TNTDTKVGNNT]HVHREII^ 

TGQMVFSETVITSVGDEEGRRSHECnDEDCGPSMYCQFASFQYTCQPCRGQRMLCTRDSE 

CCGDQLCVWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHD 

PASRLLDLITWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILLPREVP 

DEYEVGSFMEEVRQELEDLERSLTEEMALGEPAAAAAALLGGEEI 



Figure 97 

AGACGACGTGCTGAGCTGCCAGCTTAGTGGAAGCTCTGCTCTGGGTGGAGAGCAGCCT 

GGCTTTGGTGACGCACAGTGCTGGGACCCTCCAGGAGCCCCGGGATTGAAGGATGGTG 

GCGGCCGTCCTGCTGGGGCTGAGCTGGCTCTGCTCTCCCCTGGGAGCTCTGGTCCTGGA 

CTTCAACAACATCAGGAGCTCTGCTGACCTGCATGGGGCCCGGAAGGGCTCACAGTGC 

CTGTCTGACACGGACTGCAATACCAGAAAGTTCTGCCTCCAGCCCCGCGATGAGAAGC 

CGTTCTGTGCTACATGTCGTGGGTTGCGGAGGAGGTGCCAGCGAGATGCCATGTGCTG 

CCCTGGGACACTCTGTGTGAACGATGTTTGTACTACGATGGAAGATGCAACCCCAATAT 

TAGAAAGGCAGCTTGATGAGCAAGATGGCACACATGCAGAAGGAACAACTGGGCACC 

CAGTCCAGGAAAACCAACCCAAAAGGAAGCCAAGTATTAAGAAATCACAAGGCAGGA 

AGGGACAAGAGGGAGAAAGTTGTCTGAGAACTTTTGACTGTGGCCCTGGACTTTGCTG 

TGCTCGTCATTTTTGGACGAAAATTTGTAAGCCAGTCCTTTTGGAGGGACAGGTCTGCT 

CCAGAAGAGGGCATAAAGACACTGCTCAAGCTCCAGAAATCTTCCAGCGTTGCGACTG 

TGGCCCTGGACTACTGTGTCGAAGCCAATTGACCAGCAATCGGCAGCATGCTCGATTA 

AGAGTATGCCAAAAAATAGAAAAGCTATAAATATTTCAAAATAAAGAAGAATCCACAT 

TGC 



Figure 98 

MVAAVLLGLSWLCSPLGALVLDFNNIRSSADLHGARKGSQCLSDTDCNTRKFCLQPRDEK 
PFCATCRGLRRRCQRDAMCCPGTLCVNDVCTTMEDATPILERQLDEQDGTHAEGTTGHPV 
QENQPKRKPSIKKSQGRKGQEGESCIIITFDCGPGLCCARHFWTKICKPVLLEGQVCSRRGH 
KDTAQAPEIFQRCDCGPGLLCRSQLTSNRQHARLRVCQKIEKL 



Figure 99 

AGGCAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATAAAGGCATCATGGCA 

GATCCAACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCATCAGTTGTTCA 

AGTTGGTTTCCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGTGGATGTG 

ATTGTTATGAATTCTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTATCTTCTT 

TAAAACATGTCAACAAGCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAAT 

GAAAGACGCATCTGCGAGTGTCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGCCC 

TTTGTACCCCACGATGTATGAATGGTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCC 

CACCTGGATTCTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACCACCTGCTTTAAT 

GGAGGGACCTGTTTCTACCCTGGAAAATGTATTTGCCCTCCAGGACTAGAGGGAGAGC 
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AGTGTGAAATCAGCAAATGCCCACAACCCTGTCGAAATGGAGGTAAATGCATTGGTAA 

AAGCAAATGTAAGTGTTCCAAAGGTTACCAGGGAGACCTCTGTTCAAAGCCTGTCTGC 

GAGCCTGGCTGTGGTGCACATGGAACCTGCCATGAACCCAACAAATGCCAATGTCAAG 

AAGGTTGGCATGGAAGACACTGCAATAAAAGGTACGAAGCCAGCCTCATACATGCCCT 

GAGCGCAGCAGCGCCCAGCTCAGGCAGCACACGCCTTCACTTAAAAAGGCCGAGGAG 

CGGCGGCATCCACCTGAATCCAATTACATCTGGTGAACTCCGACATCTGAAACGTTTTA 

AGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCATGTGTTGAATGTTCAAATAATGTT 

CATTACACTTAAGAATACTGGCCTGAATTTTATTAGCTTCATTATAAATCACTGAGCTG 

ATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAGCATGATGGTATAGATTTTC 

TTGTTTCAGTGCTTTGGGACAGATTTTATATTATGTCAATTGATCAGGTTAAAATTTTCA 

GTGTGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGTGTCTGGGGGCAGGG 

GAACATCAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAGAATTTGGATGGTG 

CAGTTAATGTTGAAGTTACAGCATTTCAGATTTTATTGTCAGATATTTAGATGTTTGTTA 

CATTTTTAAAAATTGCTCTTAATTTTTAAACTCTCAATACAATATATTTTGACCTTACCA 

TTATTCCAGAGATTCAGTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTTAA 

ACAATATAATATATTCTAAACACAATGAAATAGGGAATATAATGTATGAACTTTTTGCA 

TTGGCTTGAAGCAATATAATATATTGTAAACAAAACACAGCTCTTACCTAATAAACATT 

TTATACTGTTTGTATGTATAAAATAAAGGTGCTGCTTTAGTTTTC 



Figure 100 

MAEaiSAFPAAALWLWSILLCLLALRAEAGPPQEESLYI.WrDAHQARVLIGFEEDILIVSEGK 

MAPFTHDFRKAQQRMPAIPVNmSlVDSIFTWQAAGQAEYFYEFLSLRSLDKGE^ 

LLGTWHKASWQVGFPCLGKQDGVAAFEVDVIVMNSEGNTILQTPQNAIFFKTCLQAECP 

GGCRNGGFCNERRICECPDGFHGPHCEKALCTPRCMNGGLCVTPGFCICPPGFYGVNCDK 

ANCSTTCFNGGTCFYPGKCICPPGLEGEQCEISKCPQPCRNGGKCIGKSKCKCSKGYQGDL 

CSKPVCEPGCGAHGTCHEPNECCQCQEGWHGRHCNKRYEASLIHALR 

PAGAQLRQHTPSLKKAEERIODPPESNYIW 

Figure 101 

ATGGGCATCGGGCGCAGCGAGGGGGGCCGCCGCGGGGCAGCCCTGGGCGTGCTGCTG 

GCGCTGGGCGCGGCGCTTCTGGCCGTGGGCTCGGCCAGCGAGTACGACTACGTGAGCT 

TCCAGTCGGACATCGGCCCGTACCAGAGCGGGCGCTTCTACACCAAGCCACCTCAGTG 

CGTGGACATCCCCGCGGACCTGCGGCTGTGCCACAACGTGGGCTACAAGAAGATGGTG 

CTGCCCAACCTGCTGGAGCACGAGACCATGGCGGAGGTGAAGCAGCAGGCCAGCAGC 

TGGGTGCCCCTGCTCAACAAGAACTGCCACGCCGGCACCCAGGTCTTCCTCTGCTCGCT 

CTTCGCGCCCGTCTGCCTGGACCGGCCCATCTACCCGTGTCGCTGGCTCTGCGAGGCCG 

TGCGCGACTCGTGCGAGCCGGTCATGCAGTTCTTCGGCTTCTACTGGCCCGAGATGCTT 

AAGTGTGACAAGTTCCCCGAGGGGGACGTCTGCATCGCCATGACGCCGCCCAATGCCA 

CCGAAGCCTCCAAGCCCCAAGGCACAACGGTGTGTCCTCCCTGTGACAACGAGTTGAA 

ATCTGAGGCCATCATTGAACATCTCTGTGCCAGCGAGTTTGGGCTGAGTTTAAAGATGA 

TTGTGGGTAGCTCCCATAACTCATGCTGCACGCTGGGTCCTTCTCATCCCAACTCCTCA 

AAGCGGCAGGAGCAGGAACTGGGGACTCCTGAGAGAAGGCTTGGATATGGCCTTTTAT 

TACACTTCATCCAAGGAAATCTGCCCCCACCCTGTGCCCAGGCCCGATCACGCATGAG 

GCTAAAGACGGAGGCCACTCCGCTGGCTCTGGGTAGATCTGCCCCTGGACTGTTTGCC 

GACTGCCCGGAGCGCCCTCTGCCGGTCTGCAGCTTCCCACACCACACGGAAGAAGTGG 

GGAAACTGAGGATACATTCTTTCCTCCTCCAGGTAAAGGGATTCTCAATGAAGGGCTTG 

TGTGCACCTTCCACACTTAGATACCTCTACTACCTGAAAACCAGCATGCAGCATGTACA 

TCAAGAGTACCAGGCACATAGTGCTCAAGTCTGGGCTAATATGCCACCTGCAGAGAGA 

TGTAAAGATGAAGAAGACAAAGCCATGTTTTCAAAGTGA 
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Figure 102 

MGIGRSEGGRRGAALGVLLALGAALLAVGSASEYDYVSFQSDIGPYQSGRFYTKPPQCVDI 

PADLRLCHNVGYKKMVLPlSnLLEHETMAEVKQQASSWWLLNKNCHAGTQW 

CLDRPIYPCRWLCEAVRDSCBPVMQFFGFYWPEMLKCDKFPEGDVCIAMTPPNATEASKP 

QGTWO'PCDNELKSEAIffiHIXrASEFGLSLKMIVGSSHNSCCTLGPSHPNSSKRQEQELGTP 

ERRLGYGLLLHFIQGKLPPPCAQARSRMRLKTEATPLALGRSAPGLFADCPERPLPVCSFPH 

HTEEVGKXRmSFLLQVKGFSMKGLCAPSTLRYLYYIXTSMQHVHQEYQAHSAQVWANM 

PPAERCKDEEDKAMFSK 



Figure 103 

GGCGGGTTCGCGCCCCGAAGGCTGAGAGCTGGCGCTGCTCGTGCCCTGTGTGCCAGAC 

GGCGGAGCTCCGCGGCCGGACCCCGCGGCCCCGCTTTGCTGCCGACTGGAGTTTGGGG 

GAAGAAACTCTCCTGCGCCCCAGAAGATTTCTTCCTCGGCGAAGGGACAGCGAAAGAT 

GAGGGTGGCAGGAAGAGAAGGCGCTTTCTGTCTGCCGGGGTCGCAGCGCGAGAGGGC 

AGTGCCATGTTCCTCTCCATCCTAGTGGCGCTGTGCCTGTGGCTGCACCTGGCGCTGGG 

CGTGCGCGGCGCGCCCTGCGAGGCGGTGCGCATGCCTATGTGCCGGCACATGCCCTGG 

AACATCACGCGGATGCCCAACCACCTGCACCACAGCACGCAGGAGAACGCCATCCTGG 

CCATCGAGCAGTACGAGGAGCTGGTGGACGTGAACTGCAGCGCCGTGCTGCGCTTCTT 

CTTCTGTGCCATGTACGCGCCCATTTGCACCCTGGAGTTCCTGCACGACCCTATCAAGC 

CGTGCAAGTCGGTGTGCCAACGCGCGCGCGACGACTGCGAGCCCCTCATGAAGATGTA 

CAACCACAGCTGGGCCGAAAGCCTGGCCTGCGACGAGCTGCCTGTCTATGACCGTGGC 

GTGTGCATTTCGCCTGAAGCCATCGTCACGGACCTCCCGGAGGATGTTAGTGGATAGA 

CATCACACCAGACATGATGGTACAGGAAAGGCCTCTTGATGTTGACTGTAAACGCCTA 

AGCCCCGATCGGTGCAAGTGTAAAAAGGTGAAGCCAACTTTGGCAACGTATCTCAGCA 

AAAACTACAGCTATGTTATTCATGCCAAAATAAAAGCTGTGCAGAGGAGTGGCTGCAA 

TGAGGTCACAACGGTGGTGGATGTAAAAGAGATCTTCAAGTCCTCATCACCCATCCCTC 

GAACTCAAGTCCCGCTCATTACAAATTCTTCTTGCCAGTGTCCACACATCCTGCCCCAT 

CAAGATGTTCTCATCATGTGTTACGAGTGGCGTTCAAGGATGATGCTTCTTGAAAATTG 

CTTAGTTGAAAAATGGAGAGATCAGCTTAGTAAAAGATCCATACAGTGGGAAGAGAG 

GCTGCAGGAACAGCGGAGAACAGTTCAGGACAAGAAGAAAACAGCCGGGCGCACCAG 

TCGTAGTAATCCCCCCAAACCAAAGGGAAAGCCTCCTGCTCCCAAACCAGCCAGTCCC 

AAGAAGAACATTAAAACTAGGAGTGCCCAGAAGAGAACAAACCCGAAAAGAGTGTGA 

GCTAACTAGTTTCCAAAGCGGAGACTTCCGACTTCCTTACAGGATGAGGCTGGGCATTG 

CCTGGGACAGCCTATGTAAGGCCATGTGCCCCTTGCCCTAACAACTCACTGCAGTGCfC 

TTCATAGACACATCTTGCAGCATTTTTCTTAAGGCTATGCTTCAGTTTTTCTTTGTAAGC 

CATCACAAGCCATAGTGGTAGGTTTGCCCTTTGGTACAGAAGGTGAGTTAAAGCTGGT 

GGAAAAGGCTTATTGCATTGCATTCAGAGTAACCTGTGTGCATACTCTAGAAGAGTAG 

GGAAAATAATGCTTGTTACAATTCGACCTAATATGTGCATTGTAAAATAAATGCCATAT 

TTCAAACAAAACACGTAATTTTTTTACAGTATGTTTTATTACCTTTTGATATCTGTTGTT 

GCAATGTTAGTGATGTTTTAAAATGTGATGAAAATATAATGTTTTTAAGAAGGAACAGT 

AGTGGAATGAATGTTAAAAGATCTTTATGTGTTTATGGTCTGCAGAAGGATTTTTGTGA 

TGAAAGGGGATTTTTTGAAAAATTAGAGAAGTAGCATATGGAAAATTATAATGTGTTT 

TTTTACCAATGACTTCAGTTTCTGTTTTTAGCTAGAAACTTAAAAACAAAAATAATAAT 

AAAGAAAAATAAATAAAAAGGAGAGGCAGACAATGTCTGGATTCCTGTTTTTTGGTTA 
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CCTGATTTCCATGATCATGATGCTTCTTGTCAACACCCTCTTAAGCAGCACCAGAAACA 

GTGAGTTTGTCTGTACCATTAGGAGTTAGGTACTAATTAGTTGGCTAATGCTCAAGT 

ATTTTATACCCACAAGAGAGGTATGTCACTCATCTTACTTCCCAGGACATCCACCCTGA 

GAATAATTTGACAAGCTTAAAAATGGCCTTCATGTGAGTGCCAAATTTTGTTTTTCTTC 

ATTTAAATATTTTCTTTGCCTAAATACATGTGAGAGGAGTTAAATATAAATGTACAGAG 

AGGAAAGTTGAGTTCCACCTCTGAAATGAGAATTACTTGACAGTTGGGATACTTTAATC 

AGAAAAAAAGAACTTATTTGCAGCATTTTATCAACAAATTTCATAATTGTGGACAATTG 

GAGGCATTTATTTTAAAAAACAATTTTATTGGCCTTTTGCTAACACAGTAAGCATGTAT 

TTTATAAGGCATTCAATAAATGCACAACGCCCAAAGGAAATAAAATCCTATCTAATCC 

TACTCTCCACTACACAGAGGTAATCACTATTAGTATTTTGGCATATTATTCTCCAGGTGT 

TTGCTTATGCACTTATAAAATGATTTGAACAAATAAAACTAGGAACCTGTATACATGTG 

TTTCATAACCTGCCTCCTTTGCTTGGCCCTTTATTGAGATAAGTTTTCCTGTCAAGAAAG 

CAGAAACCATCTCATTTCTAACAGCTGTGTTATATTCCATAGTATGCATTACTCAACAA 

ACTGTTGTGCTATTGGATACTTAGGTGGTTTCTTCACTGACAATACTGAATAAACATCT 

CACCGGAATTC 



Figure 104 

MFLSILVALCLWLHLALGVRGAPOEAVRIPMCRHMPWMTRMPMi^^ 

EELVDVNCSAVLRFFFCAMYAPICTLEFLHDPIKPCKSVCQRAEa)DCEPLM]mYNHSW 

LACBELPVYDRGVCISPEAWTDLPEDVKWIDITPDMMVQERPLDVDCKKLSPDRCK^ 

KPTLATYLSKISTY-SYVIHAEIKAVQRSGCNEVTTVVDVKEIFKSSSPIPRTQVPLITNSSCQCP 

HILPHQDVLIMCYEWRSRMMLLENCLVEKWRDQLSKRSIQWEERI.QEQRRTVQDKKKTA 

GRTSRSNPPKPKGKPPAPKPASPKKNIKTRSAQKRTNPKRV 
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Figure 
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